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To help you choose and design with Hewlett- 
Packard optoelectronic components^ this catalog 
includes detailed specifications for HP component 
products. The products are divided into nine 
sections: 

High Reliability 

Ink- Jet Components 

Bar Code Components 

Motion Sensing and Encoder Products 

LED Light Bars and Bar Graph Arrays 

LED Lamps 

LED Displays 

Fiber Optics 

Optocouplers 

How to Find the Right Information 

The Table of Contents (pp. iii) indicates each of 
the nine sections listed above by a thumb-tab. An 
alphanumeric index (pp. iv) follows the Table of 
Contents, and it lists every component 
represented in this catalog. 






At the beginning of each of the nine product 
sections, there is a selection guide with basic 
product specifications which allows you to quickly 
select products most suitable for your application. 

Following the product sections is a complete 
listing of application bulletins and notes which are 
frequently useful as design aids. The final section 
is an appendix containing HP sales, service, and 
authorized distributor locations. 

How to Order 

To order any component in this catalog or 
additional applications information, call the HP 
office nearest you and ask for the Components 
representative. A complete listing of the U.S. sales^ 
offices is on pp. 11-13; offices located outside of 
the U.S. are listed on pp. 11-6. 

A world-wide listing of HP authorized 
distributors is on pp. 1 1-2. These distributors can 
offer off-the-shelf delivery for most HP 
components. 





Hewlett-Packard Components: 
A Brief Sketch 



History 

In 1964, Hewlett-Packard established a new 
division having the charter of developing and 
producing state-of-the-art electronic components 
for internal use. By 1 975, both microwave and 
optoelectronic devices contributed to the growing 
business of Hewlett-Packard and the Components 
Group was formed. Today there are three 
divisions: the Optoelectronics division. Optical 
Communications division and Microwave 
Semiconductor division. In addition to these three 
divisions there is a specialized team of people to 
develop, manufacture and market barcode 
components. 

The products of the Components Group are 
vertically integrated, from the growing of LED 
crystals to the development of the various on- 
board integrated circuits to package design. 
Vertical integration insures that HP quality is 
maintained throughout product development and 
manufacturing. 

Over 5000 employees are dedicated to HP 
Components, including manufacturing facilities in 
Malaysia and Singapore, factory and marketing 
support in San Jose, California and a world-wide 
sales force. Marketing operations for Europe are 
located in Boeblingen, Germany. 

Each field sales office is staffed with engineers 
trained to provide technical assistance. An 
extensive communications network links field 
with factory to assure that each customer can 
quickly attain the information and help needed. 



Quality and Reliability 

Quality and reliability are two very important 
concepts to Hewlett-Packard in maintaining the 
commitment to product performance. 

At Hewlett-Packard, quality is integral to product 
development, manufacturing and final 
introduction. "Parts per million" (PPM) as a 
measure of quality is used in HP's definition of 
product assurance. And HP's commitment to 
quality means that there is a continuous process of 
improvement and tightening of quality standards. 
Manufacturing quality circles and quality testing 
programs are important ingredients in HP 
products. 

Reliability testing is also required for the 
introduction of new HP components. Lifespan 
calculations in "mean-time-between-failure" 
(MTBF) terms are published and available as 
reliability data sheets. HP's stringent reliability 
testing assures long component lifetimes and 
consistent product performance. 
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HFBR-AWS005 . . . . . . 8-57 

HFBR-AWS010 ... 8-57 

HFBR-AWS025 .8-57 

HFBR-AWS050 ... ... .8-57 

HFBR-AWS100 ........ ... 8-57 

HFBR-AXS001 8-57 

HFBR-AXS010 8-57 

HFBR-BXS001 . . . 8-57 

HFBR-BXS010 .8-57 

HFBR-CXS001 .8-57 

HFBR-CXS010 .8-57 

HFBR-PLS001 8-13 

HFBR-PLS005 8-13 

HFBR-PLS010 8-13 

HFBR-PLS020 .8-13 

HFBR-PLS030 8-13 

HFBR-PLS045 .......... . .. 8-13 

HFBR-PLS060 . . . 8-13 

HFBR-PLS1DM 8-13 

HFBR-PLS5DM . . 8-13 

HFBR-PMD001 ..... . . . 8-13 

HFBR-PMD005 8-13 

HFBR-PMD010 ......... 8-13 

HFBR-PMD020 ... 8-13 

HFBR-PMD030 .... .... 8-13 

HFBR-PMD045 ... 8-13 

HFBR-PMD060 ...... 8-13 

HFBR-PMD5DM ... .8-13 

HFBR-PND001 .8-13 

HFBR-PND005 8-13 

HFBR-PND010 . . 8-13 

HFBR-PND020 . . . 8-13 

HFBR-PND030 8-13 

HFBR-PND045 ... 8-13 

HFBR-PND060 8-13 

HFBR-PND5DM .8-13 

HFBR-PNS001 ... 8-13 

HFBR-PNS005 . . 8-13 

HFBR-PNS010 ...... 8-13 

HFBR-PNS020 . . 8-13 

HFBR-PNS030 . .8-13 

HFBR-PNS045 8-13 

HFBR-PNS060 8-13 



HFBR-PNS1DM 8-13 

HFBR-PNS5DM ..... .8-13 

HFBR-PUD500 ...... 8-13 

HFBR-PUS500 .... 8-13 

HFBR-QLS001 ... 8-13 

HFBR-QLS005 . ... . 8-13 

HFBR-QLS010 8-13 

HFBR-QLS020 .... ... 8-13 

HFBR-QLS030 .8-13 

HFBR-QLS045 . . 8-13 

HFBR-QLS060 . . 8-13 

HFBR-QNS001 8-13 

HFBR-QNS005 8-13 

HFBR-QNS010 8-13 

HFBR-QNS020 ... . 8-13 

HFBR-QNS030 ... . 8-13 

HFBR-QNS045 8-13 

HFBR-QNS060 .... 8-13 

HFBR-QUS500 ... . 8-13 

HLCP-A100 . . . 5-15 

HLCP-A100, OPT LOO, L01, L03, L04 . . . 5-51 

HLCP-A100, OPT S02 . . 5-53 

HLCP-B100 . . 5-15 

HLCP-B100, OPT S02 5-53 

HLCP-C100 5-15 

HLCP-C100, OPT L01, L02, L03, 

L04, L06 .....5-51 

HLCP-C100, OPT S02 5-53 

HLCP-D100 ... . 5-15 

HLCP-D100, OPT S02 5-53 

HLCP-E100 5-15 

HCLP-E100, OPT S02 5-53 

HLCP-F100 5-15 

HLQP-F100, OPT S02 5-53 

HLCP-G100 .... 5-15 

HLCP^GIOO, OPT S02 5-53 

HLCP-H100 ...... 5-15 

HLCP-H100, OPT L01, L02, L03, 

L04, L05,L06 ...... 5-51 

HLCP-H100, OPT S02 5-53 

HLCP-J100 ... 5-41 

HLMP-0103 6-144 

HLMP-0300 6-95 

HLMP-0301 .6-95 

HLMP-0354 6-146 
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HLMP-0363 ............. .... ..... . .6-152 

HLMP-0364 6-152 

HLMP-0365 .6-152 

HLMP-0366 6-152 

HLMP-0380 6-146 

HLMP-0381 6-146 

HLMP-0391 6-152 

HLMP-0392 .6-152 

HLMP-0400 6-95 

HLMP-0401 6-95 

HLMP-0454 6-146 

HLMP-0463 6-152 

HLMP-0464 6-152 

HLMP-0465 6-152 

HLMP-0466 6-152 

HLMP-0480 ......... . . /. ..... . . . . . . 6-146 

HLMP-0481 .6-146 

HLMP-0491 6-152 

HLMP-0492 6-152 

HLMP-0503 ......................... 6-95 

HLMP-0504 .......... . . .......;.... . 6-95 

HLMP-0554 6-146 

HLMP-0563 6-152 

HLMP-0564 6-152 

HLMP-0565 6-152 

HLMP-0566 . : 6-152 

HLMP-0580 6-146 

HLMP-0581 6-146 

HLMP-0591 6-152 

HLMP-0592 ......:........... 6-152 

HLMP-0904 6-146 

HLMP-0930 .... . . .................. 6-146 

HLMP-0931 6-146 

HLMP-1000 6-58 

HLMP-1002 6-58 

HLMP-1002, OPT001,002 6-132 

HLMP-1002, OPT 010, 101 6-137 

HLMP-1071 .6-58 

HLMP-1080 , . 6-58 

HLMP-1100 6-106 

HLMP-1100, OPT 010 6-137 

HLMP-1120 6-106 

HLMP-1200 6-58 

HLMP-1201 ......... .... .... . : . . . . . . 6-58 

HLMP-1300 6-60 

HLMP-1301 6-60 
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HLMP-1301, OPT 001, 002 ........... 6-132 

HLMP-1301, OPT 010, 101 6-137 

HLMP-1301, OPT 104 6-138 

HLMP-1302 ; . 6-60 

HLMP-1320 ...6-65 

HLMP-1321 6-65 

HLMP-1340 6-98 

HLMP-1350 6-64 

HLMP-1385 6-60 

HLMP-1400 6-60 

HLMP-1401 .6-60 

HLMP-1401, OPT 001, 002 .......... . 6-132 

HLMP-1401, OPT 010, 101 . . . ....... .6-137 

HLMP-1401, OPT 104 6-138 

HLMP-1402 6-60 

HLMP-1420 :. 6-65 

HLMP-1421 6-65 

HLMP-1440 6-98 

HLMP-1450 : 6-64 

HLMP-1485 6-60 

HLMP-1503 .......: 6-60 

HLMP-1503, OPT 001, 002 .. . . . . . .... 6-132 

HLMP-1503, OPT 010, 101 6-137 

HLMP-1503, OPT 104 . . ....... . ..... 6-138 

HLMP-1520 6-65 

HLMP-1521 : . . . : . . 6-65 

HLMP-1523 6-60 

HLMP-1540 6-98 

HLMP-1550 6-64 

HLMP-1585 6-60 

HLMP-1600 6-106 

HLMP-1600, OPT 001. 002 ........... 6-132 

HLMP-1600, OPT 010, 101 ........... 6-137 

HLMP-1601 6-106 

HLMP-1620 6-106 

HLMP-1620, OPT 001. 002 ; . . 6-132 

HLMP-1620, OPT 010. 101 . .... ..... . 6-137 

HLMP-1621 6-106 

HLMP-1640 . . .... . . 6-106 

HLMP-1640, OPT001,002 6-132 

HLMP-1640, OPT 010. 101 . . ... ...... 6-137 

HLMP-1641 6-106 

HLMP-1660 6-110 

HLMP-1661 6-110 

HLMP-1674 . ... ..... .... ....;... . . . 6-110 



XI 



HLMP-1675 . .................. 6-110 

HLMP-1687 6-110 

HLMP-1688 ....... 6-110 

HLMP-1700 6-102 

HLMP-1719 6-102 

HLMP-1740 6-44 

HLMP-1760 6-44 

HLMP-1790 6-102 

HLMP-1800 6-44 

HLMP-1801 6-44 

HLMP-1819 6-44 

HLMP-1820 6-44 

HLMP-1840 6-44 

HLMP-1841 6-44 

HLMP-2300 5-8 

HLMP-2300, OPT LOO, L01. LOS, L04 ... 5-51 

HLMP-2300, OPT S02 5-53 

HLMP-2350 5-8 

HLMP-2350, OPT S02 5-53 

HLMP-2400 5-8 

HLMP-2400, OPT LOO, L01, L03, L04 . . . 5-51 

HLMP-2400, OPT S02 5-53 

HLMP-2450 5-8 

HLMP-2450, OPT S02 5-53 

HLMP-2500 5-8 

HLMP-2500, OPT LOO, L01, L03. L04 . . . 5-51 
HLMP-2500, OPT S02 . . .............. 5-53 

HLMP-2550 5-8 

HLMP-2550, OPT S02 5-53 

HLMP-2598 5-49 

HLMP-2599 5-49 

HLMP-2600 ..... .... ............... . . 5-8 

HLMP-2600, OPT S02 5-53 

HLMP-2620 5-8 

HLMP-2620, OPT S02 5-53 

HLMP-2635 5-8 

HLMP-2635, OPT S02 ................ 5-53 

HLMP-2656 5-8 

HLMP-2655, OPT L01, L02, L03, 

L04, L06 ............ 5-8 

HLMP-2655, OPT S02 . ... ....... . . . . . 5-53 

HLMP-2670 5-8 

HLMP-2670, OPT S02 5-53 

HLMP-2685 5-8 

HLMP-2685, OPT L01, L02, L03, L04, 

L05, L06 5-51 
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HLMP-2685, OPT S02 5-53 

HLMP-2700 5-8 

HLMP-2700, OPT S02 5-53 

HLMP-2720 5-8 

HLMP-2720, OPT S02 5-53 

HLMP-2735 5-8 

HLMP-2735, OPT S02 5-53 

HLMP-2755 .5-8 

HLMP-2755, OPT LOO, L01, L03, 

L04. L06 5-51 

HLMP-2755, OPT S02 5-53 

HLMP-2770 ..5-8 

HLMP-2770, OPT S02 .......... ... . . . 5-53 

HLMP-2785 5-8 

HLMP-2785, OPT LOO, L01, L02, L03, L04, 

L05. L06 ........... 5-51 

HLMP-2785, OPT S02 5-53 

HLMP-2800 5-8 

HLMP-2800, OPT S02 5-53 

HLMP-2820 .5-8 

HLMP-2820, OPT S02 5-53 

HLMP-2835 5-8 

HLMP-2835, OPT S02 5-53 

HLMP-2855 5-8 

HLMP-2855, OPT LOO, L01, L03, 

L04, L06 5-51 

HLMP-2855, OPT S02 5-53 

HLMP-2870 . . 5-8 

HLMP-2870, OPT S02 5-53 

HLMP-2885 5-8 

HLMP-2885, OPT LOO, L01, L02, L03, L04, 

L05, LOO ........... 5-51 

HLMP-2885, OPT S02 5-53 

HLMP-2898 5-49 

HLMP-2899 5-49 

HLMP-2950 .... 5-20 

HLMP-2965 5-20 

HLMP-3000 6-69 

HLMP-3000, OPT 001, 002 ....... ... . 6-132 

HLMP-3000, OPT 010, 100 .......... . 6-139 

HLMP-3001 6-69 

HLMP-3001, OPT 001, 002 6-132 

HLMP-3001, OPT 010, 100 6-139 

HLMP-3002 6-69 



XII 



HLMP-3002, OPT 001, 002 6-132 

HLMP-3002. OPT 010. 100 6-139 

HLMP-3003 6-69 

HLMP-3003, OPT 001, 002 ........... 6-132 

HLMP-3003, OPT 010, 100 ........... 6-139 

HLMP-3050 6-69 

HLMP-3105 6-106 

HLMP-3105, OPT 001, 002 ........... 6-132 

HLMP-3105, OPT 010, 100 ........... 6-139 

HLMP-3112 6-106 

HLMP-3112, OPT001,002 6-132 

HLMP-3112, OPT 010, 100 6-139 

HLMP-3200 6-75 

HLMP-3201 6-75 

HLMP-3300 6-71 

HLMP-3300, OPT 001, 002 6-132 

HLMP-3300, OPT 010, 100 6-139 

HLMP-3301 6-71 

HLMP-3301, OPT 001, 002 6-132 

HLMP-3301, OPT 010, 100 6-139 

HLMP-3315 6-81 

HLMP-3316 6-81 

HLMP-3350 6-75 

HLMP-3351 6-75 

HLMP-3365 6-75 

HLMP-3366 6-75 

HLMP-3390 ; . . . . . . ; . . 6-98 

HLMP-3400 6-7^ 

HLMP-3400, OPT 001, 002 .. . . . . . . . . . 6-132 

HLMP-3400, OPT 010, 100 6-139 

HLMP-3401 6w'1 

HLMP-3401, OPT 001, 002 6-132 

HLMP-3401, OPT 010, 100 : 6-139 

HLMP-3415 .....6-81 

HLMP-3416 6-81 

HLMP-3450 6-75 

HLMP-3451 6-75 

HLMP-3465 6-75 

HLMP-3466 6-75 

HLMP-3490 6-98 

HLMP-3502 6-71 

HLMP-3502, OPT 001, 002 . . . : . . . . . . . 6-132 

HLMP-3502, OPT 010, 100 . . . ... ..... 6-139 

HLMP-3507 6-71 

HLMP-3507, OPT 001. 002 ........ . . . 6-132 
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HLMP-3507, OPT 010, 100 6-139 

HLMP-3517 6-81 

HLMP-3517, OPT001,002 6-132 

HLMP-3517, OPT 010, 100 6-139 

HLMP-3519 6-81 

HLMP-3519, OPT001.002 6-132 

HLMP-3519, OPT 010. 100 6-139 

HLMP-3553 6-71 

HLMP-3554 6-71 

HLMP-3567 6-75 

HLMP-3568 6-75 

HLMP-3590 6-98 

HLMP-3600 6-106 

HLMP-3600, OPT 001, 002 6-132 

HLMP-3600, OPT 010, 100 6-139 

HLMP-3601 6-106 

HLMP-3601,OPT001,002 6-132 

HLMP-3601, OPT 010, 100 6-139 

HLMP-3650 6-106 

HLMP-3650, OPT 001, 002 .......... . 6-132 

HLMP-3650, OPT 010, 100 . . . . . ...... 6-139 

HLMP-3651 6-106 

HLMP-3651, OPT001,002 ........... 6-132 

HLMP-3651, OPT 010. 100 6-139 

HLMP-3680 6-106 

HLMP-3680, OPT 001. 002 ........... 6-132 

HLMP-3680, OPT 010, 100 ....... ... . 6-139 

HLMP-3681 6-106 

HLMP-3681,OPT001,002 ........... 6-132 

HLMP-3681, OPT 010, 100 6-139 

HLMP-3750 6-98 

HLMP-3750, OPT 001, 002 6-132 

HLMP-3750, OPT 010, 100 6-139 

HLMP-3762 6-71 

HLMP-3850 6-98 

HLMP-3850, OPT 001, 002 6-132 

HLMP-3850. OPT 010, 100 ........... 6-139 

HLMP-3862 6-71 

HLMP-3950 6-98 

HLMP-3950, OPT 001, 002 6-132 

HLMP-3950, OPT 010, 100 ....... .... 6-139 

HLMP-3962 6-71 

HLMP-3962, OPT 001. 002 . ..... ... . . 6-132 

HLMP-3962. OPT 010. 100 . . . . . . ..... 6-139 

HLMP-4000 6-113 



Xltl 



HLMP-4100 ......... . . 6-28 

HLMP-4101 ^ ..... . 6-28 

HLMP-4700 ....... .... .... ... ...... 6-102 

HLMP-4700. OPT 001. 002 . . . .... .... 6-132 

HLMP-4700, OPT 010, 100 ........... 6-139 

HLMP-4719 ................ ... . .... 6-102 

HLMP-4719, OPT 001, 002 . ... ....... 6-132 

HLMP-4719, OPT 010, 100 ........... 6-139 

HLMP-4740 6-102 

HLMP-5029 ........................ 6-141 

HLMP-6000 6-38 

HLMP-6000, OPT 010 6-139 

HLMP-6000, OPT Oil, 012 6-122 

HLMP-6000. OPT 021, 022 .... .... ... 6-126 

HLMP-6000, OPT P01, P02 ...... ... . 6-130 

HLMP-6001 6-38 

HLMP-6001, OPT Oil, 012 6-136 

HLMP-6001, OPT 021, 022 ....... . . . . 6-126 

HLMP-6001, OPT P01, P02 ......... 6-130 

HLMP-6203 ........... .;. ...... .... . . 6-43 

HLMP-6203, OPT 013 .... . . 6-38 

HLMP-6204 ^ .... ... 6-43 

HLMP-6204, OPT 013 .......... . ... . 6-122 

HLMP-6205 6-43 

HLMP-6205, OPT 013 ... 6-122 

HLMP-6206 ...... 6-43 

HLMP-6206, OPT 013 . ....... .... .6-122 

HLMP-6208 6-43 

HLMP-6208, OPT 013 .... .... 6-122 

HLMP-6300 ... .................. 6-38 

HLMP-6300, OPT 010 ....... . . . . ; . . . 6-136 

HLMP-6300, OPT Oil, 012 . ... . . ... . . 6-122 

HLMP-6300, OPT 021,022 . ... . . .... . 6-126; 

HLMP-6300, OPT P01, P02 ... 6-130 

HLMP-6305 ................... ..... .6-32 

HLMP-6400 .6-38 

HLMP-6400, OPT 010 . .... ... . . .... . 6-136 

HLMP-6400, OPT Oil . . . .... . . . . . . . . 6-122 

HLMP-6400, OPT 021, 022 ...... .... . 6-126 

HLMP-6405 ............ . . ..... . 6-32 

HLMP-6500 6-38 

HLMP-6500, OPT 010 ........... .... 6-136 

HLMP-6500. OPT Oil, 012 ...... . . .;. . . 6-122 

HLMP-6500, OPT 021, 022 . .... . . . ... 6-126 



HLMP-6500, OPT P01, P02 .......... 6-130 

HLMP-6505 ..... 6-32 

HLMP-6600 . . . . . ...... . . . , 6-110 

HLMP-6600, OPT 010, Oil . . . ...... . . 6-122 

HLMP-6600, OPT 021, 022 ........... 6-126 

HLMP-6600, OPT P01, P02 6-130 

HLMP-6620 6-110 

HLMP-6620, OPT 010 . . . 6-122 

HLMP-6620, OPT Oil, 012 . . ..... 6-122 

HLMP-6620, OPT 021, 022 .6-126 

HLMP-6620, OPT P01, P02 6-130 

HLMP-6650, OPT 013 ... 6-122 

HLMP-6653 6-43 

HLMP-6653, OPT 013 6-122 

HLMP-6654 6-43 

HLMP-6655 6-43 

HLMP-6655, OPT 013 . ...... . . . . 6-122 

HLMP-6656 - 6-43 

HLMP-6656, OPT 013 .. . . . . . 6-122 

HLMP-6658 6-43 

HLMP-6658, OPT 013 6-122 

HLMP-6700 6-110 

HLMP-6700, OPT 010 .6-136 

HLMP-6720 6-110 

HLMP-6720, OPT 010 6-136 

HLMP-6753 6-43 

HLMP-6753, OPT 013 . . . 6-122 

HLMP-6754 6-43 

HLMP-6754, OPT 013 .... ........ 6-122 

HLMP-6756 ........ . . ...... . . . . .... . . 6-43 

HLMP-6756, OPT 013 6-122 

HLMP-6758 6-43 

HLMP-6758, OPT 013 . ...... . . 6-122 

HLMP-6800 6-110 

HLMP-6800, OPT 010 6-136 

HLMP-6800, OPT Oil, 012 6-122 

HLMP-6800, OPT 021, 022 6-126 

HLMP-6800, OPT P01, P02 6-130 

HLMP-6820 ....... ... .......... . . . . 6-110 

HLMP-6820, OPT010 ............... 6-122 

HLMP-6820, OPT Oil, 012 6-122 

HLMP-682P, OPT 021, 022 ... ..... .6-126 

HLMP-6820, OPT POT, P02 . . . ... 6-130 

HLMP-6853 ..................... ... . 6-43 

HLMP-6853, OPT 013 . . ... . 6-122 
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HLMP-6854 6-43 

HLMP-6854, OPT 013 6-122 

HLMP-6855 6-43 

HLMP-6855, OPT 013 6-122 

HLMP-6856 6-43 

HLMP-6856, OPT 013 6-122 

HLMP-6858 6-43 

HLMP-6858, OPT 013 6-122 

HLMP-7000 6-102 

HLMP-7000, OPT011,012 6-122 

HLMP-7000, OPT 021, 022 6-126 

HLMP-7000, OPT P01, P02 6-130 

HLMP-7019 6-102 

HLMP-7019, OPT011,012 6-122 

HLMP-7019, OPT 021, 022 6-126 

HLMP-7019, OPT P01, P02 6-130 

HLMP-7040 6-102 

HLMP-7040, OPT011,012 6-122 

HLMP-7040, OPT 021, 022 6-126 

HLMP-7040, OPT P01, P02 6-130 

HLMP-A200 6-85 

HLMP-A300 6-85 

HLMP-A500 6-85 

HLMP-D101 6-20 

HLMP-D101, OPT 010, 100 6-139 

HLMP-D101, OPT 001, 002 6-132 

HLMP-D105 6-20 

HLMP-D105, OPT 010, 100 6-139 

HLMP-D105, OPT 001, 002 6-132 

HLMP-D150 6-24 

HLMP-D150, OPT 010, 100 6-139 

HLMP-D150, OPT 001, 002 6-132 

HLMP-D155 6-24 

HLMP-D155, OPT 010, 100 6-139 

HLMP-D155, OPT 001, 002 6-132 

HLMP-D400 6-71 

HLMP-D400, OPT 010, 100 6-139 

HLMP-D400, OPT 001, 002 6-132 

HLMP-D401 6-71 

HLMP-D401, OPT 010, 100 6-139 

HLMP-D401, OPT 001, 002 6-132 

HLMP-K101 6-20 

HLMP-K101, OPT 010, 101 6-137 

HLMP-K101, OPT 001, 002 6-132 

HLMP-K105 6-20 



HLMP-K105, OPT 010, 101 6-137 

HLMP-K105, OPT 001, 002 6-132 

HLMP-K150 6-24 

HLMP-K150, OPT 010, 101 6-137 

HLMP-K150, OPT 001, 002 6-132 

HLMP-K155 6-24 

HLMP-K155, OPT 010, 101 6-137 

HLMP-K155, OPT 001, 002 6-132 

HLMP-K400 6-60 

HLMP-K401 6-60 

HLMP-K402 6-60 

HLMP-L250 6-50 

HLMP-L251 6-50 

HLMP-L350 6-50 

HLMP-L351 6-50 

HLMP-L550 6-50 

HLMP-L551 6-50 

HLMP-M200 6-54 

HLMP-M201 6-54 

HLMP-M250 6-54 

HLMP-M251 6-54 

HLMP-M300 6-54 

HLMP-M301 6-54 

HLMP-M350 6-54 

HLMP-M351 6-54 

HLMP-M500 6-54 

HLMP-M501 6-54 

HLMP-M550 6-54 

HLMP-M551 6-54 

HLMP-Q101 6-20 

HLMP-Q150 6-24 

HLMP-Q150, OPT Oil, 012 6-122 

HLMP-Q150, OPT 021, 022 6-126 

HLMP-Q150, OPT P01, P02 6-130 

HLMP-Q400 6-38 

HLMP-S200 6-91 

HLMP-S201 6-91 

HLMP-S300 6-91 

HLMP-S301 6-91 

HLMP-S400 6-91 

HLMP-S401 6-91 

HLMP-S500 6-91 

HLMP-S501 6-91 

HLMP-T200 5-45 

HLMP-T300 5-45 
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HLMP-T400 5-45 

HLMP-T500 5-45 

HMDL-2416 7-204 

HMDL-2416TXV ........... .... .... . 7-204 

HMDL-2416TXVB ................... 7-204 

HPDL-1414 7-30 

HPDL-2416 7-38 

JAN1N5765 . . . . . . 6-146 

JAN1N6092 6-146 

JAN1N6093 6-146 

JAN1N6094 6-146 

JANTX1N5765 6-146 

JANTX1N6092 6-146 

JANTX1N6093 6-146 

JANTX1N6094 6-146 

M001-01 ACX 7-182 

M001-02ACX 7-182 

M001-03ACX 7-182 : 

M001-04ACX 7-182 

SL5505 .:. .. 9-61 

16800A 3-56 

16800A, OPT 001 i . . . . .3-62 

16800A, OPT 002 3-64 

16801 A 3-56 

16801 A, OPT 001 3-62 

16801 A, OPT 002 3-64 

16830A 3-56 

16832A 3-56 

16840A 3-56 

16842A .....3-56 

1N5765 6-146 

1N6092 :....:........... 6-146 

1N6093 6-146 

1N6094 6-146 

4N45 ..... 9w'5 

4N46 9-75 

4N51 M82 

4N51TXV 7-182 

4N52 ;. M82 

4N52TXV 7-182 

4N53 ....7^182 

4N53TXV 7-182 

4N54 ...7^182 

4N54TXV 7-182 

4N55 ... 9-140 



4N55/883B 9-140 

4N55TXV 9-140 

4N55TXVB 9-140 

5082-7100 ;.. 7-80 

5082-7101 7-80 

5082-7102 7-80 

5082-7295 7-174 

5082-7300 7-154 

5082-7302 7-154 

5082-7304 7-154 

5082-7340 7-154 

5082-7356 7-158 

5082-7357 7-158 

5082-7358 7-158 

5082-7359 7-158 

5082-7404 7-169 

5082-7405 7-169 

5082-7414 7-169 

5082-7415 7-169 

5082-7432 7-169 

5082-7433 7-169 

5082-7441 7-174 

5082-7446 7-174 

5082-7610 7-121 

5082-7610, OPT SOI, S02 ............ 7-153 

5082^^611 .7^121 

5082-7611, OPT SOI, S02 7-153 

5082-7613 7-121 

5082-7613, OPT SOI, S02 7-153 

5082-7616 7-121 

5082-7616, OPT SOI, S02 7-153 

5082-7620 7-121 

5082-7621 7-121 

5082-7623 7-121 

5082-7626 7-121 

5082-7650 ....7-121 

5082-7650, OPT SOI, S02 7-153 

5082-7651 7-121 

5082-7651, OPT SOI, S02 7-153 

5082-7653 7-121 

5082-7653, OPT SOI, S02 ......... ... 7-153 

5082-7656 7-121 

5082-7656, OPT SOI, S02 7-153 

5082-7660 7-121 

5082-7661 7-121 



New Products in BOLD Type. 



XVI 



5082-7663 7-121 

5082-7663, OPT S01,S02 7-153 

5082-7666 7-121 

5082-7666. OPT SOI, S02 7-153 

5082-7730 7-121 

5082-7730, OPT SOI, S02 7-153 

5082-7731 7-121 

5082-7731, OPT SOI, S02 7-153 

5082-7736 7-121 

5082-7736, OPT SOI, S02 7-153 

5082-7740 7-121 

5082-7740, OPT SOI, S02 7-153 

5082-7750 7-121 

5082-7750, OPT SOI, S02 7-153 

5082-7751 7-121 

5082-7751, OPT SOI, S02 7-153 

5082-7756 7-121 

5082-7756, OPT SOI, S02 7-153 

5082-7760 7-121 

5082-7760, OPT SOI, S02 7-153 

51605B 2-4 

51605G 2-4 

51605R 2-4 

51610A 2-8 

6N134 9-145 



6N134TXV 9-145 

6N134TXVB 9-145 

6N135 9-57 

6N135, OPT010 9-10 

6N135, OPT100 9-10 

6N136 9-57 

6N136, OPT010 9-9 

6N136, OPT100 9-10 

6N137 9-35 

6N137, OPT010 9-9 

6N137, OPT100 9-10 

6N138 9-67 

6N139 9-67 

6N139, OPT010 9-9 

6N139, OPT100 9-10 

6N140A 9-159 

6N140A/883B 9-159 

6N140TXV 9-159 

6N140TXVB 9-159 

8102801 EC 9-149 

8302401 EC 9-163 

92261 A 2-4 



New Products in BOLD Type. 
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• Screening Programs 

• Hermetic Lamps Selection Guide 

• Hermetic Displays Selection Guide 
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High ReHabiHty 



Hewlett-Packard has supplied specially tested high 
reliability optoelectronic products since 1968 for use in 
state-of-the-art commercial, military, and aerospace 
applications. To meet the requirements of high 
reliability, products must be designed with rugged 
capabilities to withstand severe levels of environmental 
stress and exposure without failure. We have 
accomplished this objective by designing a unique 
family of hermetic products including lamps, displays, 
and optocouplers which have proven their merits in 
numerous advanced space and defense programs in the 
international marketplace. 

These products receive reliability screening and 
qualification tests in accordance with the following 
appropriate reliability programs: MIL-S -19500, MIL- 
D-87157 and MIL-STD-883. HP supplies JAN and 
JANTX LED indicators and optocouplers in 
compliance with DESG selected item drawings and 
parts with HP standard military equipment screening 
programs for optocouplers and displays. In addition, 
Hewlett-Packard optocouplers are considered hybrid 
devices and are therefore hne certified in accordance 
with MIL-STD-1772, as well as in conformance to 
Appendices A and G of MIL-M-38510. 

Reliability programs are also performed to individual 
customer control drawings and specifications when 
needed. Some of these special testing programs are very 
complex and may include Class S requirements for 
microcircuits. 

HP's epoxy encapsulated optoelectronic products are 
designed for long life applications where non-man rated 
or ground support requirements allow their use. As 
with hermetic products, the capabilities of epoxy parts 



can be enhanced by 100% screening and conditioning 
tests. Lot capabilities can be confirmed by acceptance 
qualfication test programs. MIL-D-87157 is used to 
define the military requirements for plastic LED 
indicators and displays. 

All testing is done by experienced Hewlett-Packard 
employees using facilities which are approved by 
DESC for JAN products and by customer inspection 
for special programs. Environmental equipment 
capabilities and operating methods of the test laboratory 
meet MIL-STD-750 or MIL-STD-883 procedures. 

Hewlett-Packard Quality Systems are in compliance 
with MIL-Q-9858 or MIL-I-45208. The requirements 
of MIL-STD-45662 are followed by Hewlett-Packard 
Calibration Systems. 
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HighReHabiHty 
Optoelectronic Products 




Hewlett-Packard offers the broadest line of high 
reliability, solid state display products. They are 
specially designed to withstand severe environmental 
stresses and exposure without failure. This unique 
product group includes lamps, integrated numeric and 
hexadecimal displays, 5 x 7 dot matrix displays, and 
fully intelligent monolithic 16 segment displays. 

The hermetic solid state lamps are listed on the MIL- 
S-19500 QuaHfied Parts List (QPL). These devices 
meet JAN and JANTX quality levels and are furnished 
in the basic lamp configuration or an integral panel 
mountable assembly. Four colors are available: high 
efficiency red, standard red, yellow and green. The 
hermetic Ultra-bright lamps are provided with JAN 
and JANTX equivalent testing. These devices are 
sunlight viewable and are available in three colors: high 
efficiency red, yellow and green. 

The hermetically sealed 4N51-4N54 hexadecimal and 
numeric displays are listed on the MIL-D-87157 
Qualified Parts List and are supplied to Quality Level 
A. Four types of devices are available: numeric 
indicators with right-hand or left-hand decimals, 
hexadecimal indicator and overrange display with right- 
hand decimal. 

In addition to the QPL products, Hewlett-Packard also 
offers two in-house high reliability testing programs, 
TXV and TXVB. The TXVB program conforms to 
MIL-D-87157 Quality Level A test tables with 100% 
screening and Quality Conformance Inspection testing 
(QCI). The TXV program is a modification to Level A 
testing and consists of 100% screening and Group A 
testing. Products that are tested to TXV and TXVB 
programs and comply with MIL-D-87157 hermeticity 
requirements include the numeric and hexadecimal 
displays, 5 x 7 dot matrix displays, and monolithic 16 
segment displays. Detailed testing programs for these 
devices are given in the individual data sheets. 



The integrated numeric and hexadecimal displays with 
on board decoder/driver and memory are hermetically 
sealed and have a character height of 74 mm (0.29 inch). 
These devices are available in standard red; low power, 
high efficiency red; high brightness, high efficiency red; 
yellow; and a green epoxy sealed unit that conforms to 
MIL-D-87157 hermeticity requirements. These devices 
are designed and tested for use in military and 
aerospace applications. 

The 5 X 7 dot matrix alphanumeric displays with 
extended temperature range capabilities are available in 
three character heights: 3.8 mm (0.15 inch), 5 mm 
(0.2 inch) and 6.9 mm (0.27 inch). These displays are 
available in several colors: standard red, high efficiency 
red and yellow. Green devices conforming to MIL-D- 
87157 hermeticity requirements are available in the 
3.8 mm (0.15 inch) and 5 mm (0.2 inch) character 
heights. The 5 mm (0.2 inch) and 6.9 mm (0.27 inch) 
versions have the added features of having a solder- 
glass seal and an even wider operating temperature 
range than the 3.8 mm (0.15 inch) package. This wide 
variety of character heights and colors makes these 
products ideal for a variety of applications in avionics, 
industrial controls, and instrumentations. 




1-3 



optoelectronic Product 
Qualification 



DESC Qualified Products 

Two military general specifications are presently in use 
to qualify visible products. MIL-S-19500 establishes 
the qualification requirements for JAN and JANTX 
hermetic lamps. Four hermetic lamps and three 
panel mountable hermetic lamps are listed on the MIL- 
S-19500 Qualified Parts List (QPL). Descriptions of the 
individual devices and test program are given in the 
slash (detail) specifications MIL-S-19500/467, /519, 
/520 and/521. 

MIL-D-87157 establishes the qualification 
requirements for the 4N51-4N54 light emitting displays. 
These four hermetic displays are listed on the MIL-D- 
87157 Qualified Parts List. Descriptions of the 
individual devices and test program are given in the 
slash specification MIL-D-87157/1 (ER). 





Hewlett-Packard Hi-Rel Testing Programs 

By conforming to the requirements of MIL-D-87157 
for all other display and lamp products, not discussed 
above, Hewlett-Packard is able to offer products of 
significant value to reliability oriented customers. MIL- 
D-87157 has provisions for four different quality levels 
as follows: 

Level A Hermetic displays with 100% screening and 
Group A, B and C testing. 

Level B Hermetically sealed displays with Group A, 
B, and C testing and without 100% screening. 

Level C Non-hermetic displays with 100% screening 
and Group A, B and C testing. 

Level D Non-hermetic displays with Group A, B, and 
C testing and without 100% screening. 

Hewlett-Packard devices meeting the hermeticity 
requirements of MIL-D-87157 include the hermetic 
hexadecimal, numeric and alphanumeric displays 
described in this section of the catalog. If the suffix 
TXVB is added to the part number, the display is 
tested to Level A with 100% screening and qualification 
tests. When the suffix TXV is added, the devices are 
submitted to 100% screening and Group A testing. 

Detailed testing programs which follow the MIL-D- 
87157 Quality, Level A test tables are given in the 
individual data sheets. The general MIL-D-87157 
Quality Level C program for non-hermetic displays is 
given on the following pages. 




1-4 





TABLE 1. 100% SCREEN FORMAT FOR QUALITY LEVEL C 








Test Screen 


MIL-STD-750 
Method 


Level C 






1. PrecapVisuallil 


2072 


When specified 




2. High Temperature Storagelil 


1032 


100% 




3. Temperature CyclingMI 


1051 


100% 




4. Constant Accelerationli.2| 


2006 


When specified 




5. FineLeakMI 


1071 


N/A 




6. Gross LeakMI 


1071 


N/A 




7. Interim Electrical/Optical Testslil 


— 


When specified 




8. Burn-lnli-3i 


1015 


100% 




9. Final Electrical/Optical Tests 


— 


100% 




10. Delta Determinations! 11 


— 


When specified 




11. External Visuall3| 


2009 


100% 




hJotes: 

1 . These tests are design dependent. The conditions and linnits shall be specified in the detail specification when these 

2. Applicable to cavity type displays only. 

3. MIL-STD-883 test method applies. 

TABLE M. GROUP A ELECTRICAL TESTS^^^ 


tests are applicable 






Subgroups 


LTPD 




Subgroup 1 

DC Electrical Tests at 25*^0 


5 


Subgroup 2 

Selected DC Electrical Tests at High Temperatures 


7 


Subgroups 

Selected DC Electrical Tests at Low Temperatures 


7 


Subgroup 4 

Dynamic Electrical Tests at Ta = 25° C 


5 


Subgroups 

Dynamic Electrical Tests at High Temperatures 


7 


Subgroup 6 

Dynamic Electrical Tests at Low Temperatures 


7 


Subgroup? 

Optical and Functional Tests at 25° C 


5 


Subgroups 

External Visual 


7 




Notes: 

1. The specific parameters to be included for tests in each subgroup shall be as specified in the applicable detail specification. 
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TABLE Ilia. GROUP B, CLASS A AND B OF MIL-D-87157 
(CLASS C AND D DISPLAYS ONLY) 






Test 


MIL-STD-750 
Method 


Sampling Plan 




Subgroup 1 

Resistance to Soiventslil 


1022 


4 Devices/ 
Failures 


Internal Visual and Design \/erification[2. 5. 6] 


2075[7] 


1 Device/ 
Failures 


Subgroup 2E3.4] 

Solderabilitylil 
Electrical/Optical Endpointslil 


2026 


LTPD = 15 


Subgroup 3 

Thermal Shockl 11 
(Temperature Cycling) 


1051 


LTPD = 15 


. Moisture ResistanceCI 
Electrical/Optical Endpointsl""! 


1021 


Subgroup 4 

Operating Life Test (340 Hours)lil 
Electrical/Optical Endpoints1 11 


1027 


LTPD = 10 


Subgroup 5 

Non-Operating (Storage) Life Test (340 Hours)lil 
Electrical/Optical EndpointsMI 


1032 


LTPD = 10 




Notes: 

1 . Test method or conditions in accordance with detail specification. 5. MIL-STD-883 test method applies. 

2. Not required for solid encapsulated displays. 6. Visual inspection is performed through the window display. 

3. The LTPD applies to the numberof leads Inspected except in no case shall 7. Equivalent to MIL-STD-883, Method 2014. 
less than three displays be used to provide the number of leads required. 

4. Whenever electrical/optical tests are not required as endpoints, electrical 
rejects may be used. 

TABLE IVa. GROUP C, CLASS A AND B OF MIL.D-87157 






Test 


MIL-STD-750 
Method 


Sampling Plan 




Subgroup in] 

Physical Dimensions 


2066 


2 Devices/ 
Failures 


Subgroup 2^] 

Lead Integrityl6| 


■ 2004 


LTPD = 15 


Subgroup 3 

Shockl2| 


2016 


■ LTPD = 15 


Vibration, Variable Frequencyl2| 


2056 


Constant Accelerationl2| 


2006 , 


External Visuall3| 
Electrical/Optical EndpointsKI 


1010 or 1011 


Subgroup 4 

Operating Life Testl^.si 
Electrical/Optical Endpointsl4| 


1026 


;^ = 10 


Subgroups 

Temperature Cycling (25 cycles min.)!"*! 
Electrical/Optical Endpointsl^l 


1051 


LTPD = 20 




Notes 

1 . Whenever electrical/optical tests are not required as endpoints, electrical 5. If a given inspection lot undergoing Group B inspection has been selectee 
rejects may be used. to satisfy Group C inspection requirements, the 340 hour life tests may be 

2. Not required for solid encapsulated displays. continued on test to 1000 hours in order to satisfy the Group C life tes 

3. Visual requirementsshallbeasspecified in MIL-STD-883, method 1010 or ' requirements. In such cases, eithelf the 340 hour endpoint measurement 
1011. shall be made as a basis for Group B lot acceptance or the 1000 hour 

4. Test method or conditions in accordance with detail specification. endpoint measurements shall be used as the basis for both Group B and C 

acceptance. 
6. MIL-STD-883 test method applies. 
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Hermetically Sealed and High Reliability LED Lamps 



Device 



Package Outline Drawing 



Part No. 



Description 



Colore 



Pacl(age 



Lens 



Typical 
Luminous 
Intensity 



20 1/2(11 



Typical 
Forward 
Voltage 



No. 



m 



n 




1N5765 

JAN1N5765[4] 

JANTX1N5765[4] 



Red 
(640 nm) 



Hermetic/ 
T0-46[3] . 



Red 
Diffused 



1.0 mcd 
@20mA 



70° 



1N6092 

JAN1N6092[4] 

JANTX1N6092H] 



High 

Efficiency 
Red 
(626 nm) 



5.0 mcd 
@20mA 



1N6093 

JAN1N6093[4] 

JANTX1N6093H] 



Yellow 
(585 nm) 



Yellow 
Diffused 



1N6094 

JAN1N6094[4] 

JANTX1N6094[4] 



Green 
(572 nm) 



Green 
Diffused 



3.0 mcd 
@25mA 



1.6V 
@20mA 



2.0 V 
@20mA 



2.1V 

@25mA 



6-146 





HLMP-0904 
HLMP-0930 
HLMP-0931 



Red 
(640 nm) 



Panel Mount 
Version 



Red 
Diffused 



1.0 mcd 
@20mA 



HLMP-0354 

JANM19500/ 
51901 [4] 

JTXM19500/ 
51902[4] 



High 

Efficiency 
Red 
(626 nm) 



5.0 mcd 
@ 20 mA 



HLIVIP-0454 

JANM19500/ 
52001 [4] 
JTXM19500/ 
52002[4] 



Yellow 
(585 nm) 



Yellow 
Diffused 



HLMP-0554 

JANM19500/ 
52101(4] 
JTXM19500/ 
5210214] 



Green 
(572 nm) 



Green 
Diffused 



3.0 mcd 
@25mA 



1.6 V 
@20mA 



2.0 V 
@20mA 



2.1V 
@25mA 



NOTES: 

1. (■)1/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 

4. Military Approved and qualified for High Reliability Applications. 
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Hermetically Sealed and High Reliability LED Lamps (cont.) 



Device 



Package Outline Drawing 



Part No. 



Description 



Color[2] Package 



Lens 



Typical 
Luminous 
Intensity 



2^1/211] 



Typical 
Forward 
Voltage 



Page 
No. 






HLMP-0363 
HLMP-0391 
HLMP-0392 



High 

Efficiency 
Red 
(626 nm) 



Hermetic 
T0-18[3] 



Clear 
Class 



HLMP-0463 
HLMP-0491 
HLMP-0492 



Yellow 
(585 nm) 



HLMP-0563 
HLMP-0591 
HLMP-0592 



Green 
(572 nm) 



HLMP-0364 
HLMP-0365 
HLMP-0366 



High 

Efficiency 
Red 
(626 nm) 



Panel 
Mount 
Version 



Clear 
Glass 



HLMP-0464 
HLMP-0465 
HLMP-0466 



Yellow 
(585 nm) 



HLMP-0564 
HLMP-0565 
HLMP-0566 



Green 
(572 nm) 



50mcd 
@20mA 



50mcd 
@ 20 mA 



50mcd 
@25mA 



50 mcd 
@ 20 mA 



50 mcd , 
@ 25 mA 



50 mcd 
@25mA 



18 



2.0 V 
@20mA 



2.0 V 
@20mA 



2.1V 
@25mA 



2.0 V 
@20mA 



2.0 V 
@20mA 



2.1 V 
@25mA 



6-152 



NOTES: 

1. (-)1/2 is the off-axis angle at which the luminous intensity Is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 
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Hermetic Hexadecimal and Numeric Dot IVIatrix Displays 



Device 



Description 



Pacl(age 



Application 



Page 
No. 




j~Lru~Lri- 



"cra-Lnzr 
(B) 

JZLO_n_o, 



TJHTUmf 

(C) 

j~T-r~u~LrL 



(D) 



mf 



7.4 mm (.29") 
4x7 Single Digit 

Package: 

8 Pin Glass Ceramic 

15.2mm (.6") DIP 

Truly Hermetic 



4N51 

4N51TXV 

M87157/00101ACX[i] 

(4N51TXVB) 

(A) 



Numeric RHDP 
Decoder/Driver/IVIemory 
TXV - Hi Rel Screened 



8 Pin Hermetic Built-in 
15.2 mm (.6") DIP 
with gold plated 
leads 



4N52 

4I^52TXV 

M87157/00102ACXni 

(4N52TXVB) 

(B) 



Numeric LHDP Built-in 
Decoder/Driver/Memory 
TXV - Hi Rel Screened 



Military High Reliability 

Applications 

Avionics/Space Flight 

Systems 

Fire Control Systems 

Ground Support, 
Shipboard Equipment 



7-182 



4N54 

4N54TXV 

M87157/00103ACXI1] 

(4N54TXVB) 

(C) 



Hexadecimal Built-in 
Decoder/Driver/Memory 
TXV - Hi Rel Screened 



4N53 

4N53TXV 

104ACX[1] 

(4N53TXVB) 

(D) 



HDSP-0781 
(A) 

HDSP-0781 
TXV 

HDSP-0781 
TXVB 



HDSP-0782 
(B) 

HDSP-0782 
TXV 

HDSP-0782 
TXVB 



HDSP-0783 
(D) 

HDSP-0783 
TXV 

HDSP-0783 
TXVB 



HDSP-0784 

(C) 

HDSP-0784 
TXV 

HDSP-0784 
TXVB 



HDSP-0791 
(A) 

HDSP-0791 
TXV 

HDSP-0791 
TXVB 



HDSP-0792 
(B) 

HDSP-0792 
TXV 

HDSP-0792 
TXVB 



Character Plus/Minus Sign 
TXV - Hi Rel Screened 



Numeric RHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



High Efficiency Red. 
Low Power 



Ground. Airborne, Shipboard 

Equipment 

Fire Control Systems 

Space Flight Systems 

Other High Reliability 

Uses 



7-190 



Numeric LHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Overrange ±1 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Hexadecimal, Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Numeric RHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Numeric LHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



High Efficiency Red, 
High Brightness 



Ground, Airborne. Shipboard 

Equipment 

Fire Control Systems 

Space Flight Systems 

Other High Reliability 

Uses 



[1] Military Approved and Qualified for High Reliability Applications. 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued) 













Page 


Device 




Description 


Color 


Applicaiion 


No. 




HDSP-0783 


OverrangeH 


High Efficiency Red, 


• Ground, Airborne. Shipboard 


7-190 




(D) 


TXV Hi Rel Screened 


High 


Equipment 






HDSP-0783 


TXVB Hi Rel Screened 


Brightness 


• Fire Control Systems 




(See previous page) 


TXV 

HDSP-0783 
TXVB 


to Level AMIL-D-87157 




• Space Flight Systems 

• Other High Reliability 
Uses 




HDSP-0794 


Hexadecimal, Built-in 




(C) 


Decoder/Driver Memory 










HDSP-0794 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level AMIL-D-87157 










HDSP-0794 












TXVB 










HDSP-0881 


Numeric RHDP, Built-in 


Yellow 




(A) 


Decoder/Driver Memory 










HDSP-0881 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level AMIL-D-87157 










HDSP-0881 












TXVB 










HDSP-0882 


Numeric LHDP, Built-in 




■ ■ (B) 


Decoder/DriverMemory 










HDSP-0882 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level AMIL-D-87157 










HDSP-0882 












TXVB 










HDSP-0883 


Overrange±1 




(D) 


TXV Hi Rel Screened 










HDSP-0883 


TXVB Hi Rel Screened 










TXV 


to Level A MIL-D-87157 • 










HDSP-0883 












TXVB 










HDSP-0884 


Hexadecimal. Built-in 




(C) 


Decoder/Driver Memory 










HDSP-0884 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 










HDSP-0884 












TXVB 










(See previous page) 


HDSP-0981 


Numeric RHDP, Built-in 


High 




(A) 


Decoder/Driver Memory 


Performance 








HDSP-0981 
TXV 


TXV Hi Rel Screened 
TXVB Hi Rel Screened 


Green 








to Level A MIL-D-87157 










HDSP-0981 












TXVB 










HDSP-0982 


Numeric LHDP, Built-in 




(B). 


Decoder/Driver Memory 










HDSP-0982 
TXV 


TXV Hi Rel Screened 
TXVB Hi Rel Screened 










to Level A MIL-D-87157 










HDSP-0982 












TXVB 






, 




HDSP-0983 


Overrange ±1 




(C) 


TXV Hi Rel Screened 










HDSP-0983 
TXV 


TXVB Hi Rel Screened 




■ '■ ■ 






to Level A MIL-D-87157 










HDSP-0983 












TXVB 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued) 













Page 


Device 




Description 


Color 


Application 


No. 




HDSP-0984 


Hexadecimal, Built-in 


High 


• Ground. Airborne. Shipboard 


7-190 




(D) 


Decoder/Driver Memory 


Performance 


Equipment 






HDSP-n984 


TXV Hi Rel Screened 


Green 


• Fire Control Systems 




(See previous page) 


TXV 

HDSP-0984 
TXVB 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 




• Space Flight Systems 

• Other High Reliability 
Uses 






Hermetic Alphanumeric Displays 



Device 



Description 



Color 



Application 



Page 
No. 



i m 
I m 
\ m 



HMDL-2416 

HMDL-2416 

TXV 
HMDL-2416 

TXVB 



4.1 mm (0.16") Four 

Character Monolithic 

Smart Alphanumeric 

Display 

Operating Temperature 

Range: -55°C to 100°C 



Red 



Military Equipment 

High Reliability Applications 

Military Telecommunications 



7-204 



HDSP-2351 

HDSP-2351 
TXV 

HDSP-2351 
TXVB 



4.87 mm (0.19") 5 x 7 Four 

Character Alphanumeric 

Sunlight Viewable 

Display 

Operating Temperature Range: 

-55°C to 100°C 



Yellow 



Military Avionics 
Military Cockpit 
Military Ground Support 
Systems 



7-214 



HDSP-2352 

HDSP-2352 
TXV 

HDSP-2352 
TXVB 



High Efficiency Red 



HDSP-2353 

HDSP-2353 
TXV 

HDSP-2353 
TXVB 



High Performance 
Green 




HDSP-2010 



HDSP-2010 

TXV 
HDSP-2010 

TXVB 



3.7 mm (.15") 5x7 Four 
Character Alphanumeric 
Operating Temperature 
Range:-40°Cto+85°C 
TXV Hi Rel Screened 
TXVB Hi Rel Screened to 
Level A MIL-D-87157 



Red, Red Glass 
Contrast Filter 



• Extended temperature 
applications requiring 
high reliability. 

• I/O Terminals 

• Avionics 

For further information see 
Application Note 1016. 



7-198 
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Hermetic Alphanumeric Displays (continued) 



Device 



Description 



Color 



Application 



Page 
No. 



i 



HDSP-2310 

HDSP-2310 
TXV 

HDSP-2310 
TXVB 



HDSP-2311 

HDSP-2311 
TXV 

HDSP-2311 
TXVB 



5.0 mm (.20") 5x7, Four 
Character Alphanumeric 

12 Pin Ceramic 6.35 mm 
(.25") DIP with untinted 
glass lens 

Operating Temperature 
Range:-55°Cto+85°C 
True Hermetic Seal 
TXV - Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 



Standard Red 



Yellow 



HDSP-2312 

HDSP-2312 
TXV 

HDSP-2312 
TXVB 



High Eft. Red 



HDSP-2313 

HDSP-2313 
TXV 

HDSP-2313 
TXVB 



High Performance 
Green 



Military Equipment 

Avionics 

High Rel Industrial 

Equipment 



7-228 



HDSP-2450 

HDSP-2450 
TXV 

HDSP-2450 
TXVB 



HDSP-2451 

HDSP-2451 
TXV 

HDSP-2451 
TXVB 



HDSP-2452 

HDSP-2452 
TXV 

HDSP-2452 
TXVB 



HDSP-2453 

HDSP-2453 
TXV 

HDSP-2453 
TXVB 



Operating Temperature 
Range: -55°Cto+85°C 
6.9 mm (.27") 5x 7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.24 mm 
(.6") DIP 

True Hermetic Seal 

TXV - Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 



Red 



Yellow 



Military Equipment 
High Reliability 
Applications 
Avionics 

Ground Support, Cock- 
pit, Shipboard Systems 



7-235 



High Efficiency Red 



High Performance 
Green 
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Hermetic Optocouplers 



Hewlett-Packard has selected several very popular 
optocdupler types for assembly in our militarized 
hermetic 8 pin and 16 pin dual in-line packages. These 
devices offer a wide variety of LED input current 
levels, speed and current transfer ratio. High 
performance optocouplers are used in many U.S. and 
international military, aerospace and high reliability 
applications. 

HP's hermetic optocouplers are classified by the U.S. 
Department of Defense as hybrid microcircuits and 
therefore comply with line certification requirements of 
Mil-Std-1772. DESC* granted HP QML (Qualified 
Manufacturing Line) status in April of 1987, which 
allows us to continue the supply of both 883B marked 
parts and DESC drawing parts. Virtually all of our 
hermetic optocouplers may be purchased with 
screening and quality conformance testing in 
compliance with class level B of Mil-Std-883 as 
standard catalog parts. Class S tested parts are also 
available under special testing programs. Parts having 
DESC* military drawings are 8102801EC and 
8302401 EC and are also available from stock. 

The 8102801 EC is a 6N 134 consisting of dual channel 
high speed logic gates compatible with TTL inputs and 
outputs. The common mode for this part was recently 
improved to a minimum of 1000 V/^us. A second family 
of dual channel high speed logic gates, the HCPL- 
1930/1, also features high common mode and has the 
added feature of input current regulation. The 
8302401 EC is a quad channel low input current photo- 
darlington, ideal for MOS, CMOS, or RS232-C data 
transmission systems. Finishing out our 16 pin devices 
is the 4N55 product family. The 4N55 is a dual channel 
coupler having low gain transistor output useful for 
isolating circuits in power supply applications, logic 
interfacing, and wide bandwidth analog applications. 



Several years ago, HP commenced the introduction of a 
new series of 8 pin single and dual channel devices with 
extraordinary capabilities. The HCPL-5700/1 and 
HCPL-5730/1 are, respectively, single and dual channel 
high gain Darlington units. The HCPL-5200/1 and 
HCPL-5230/1 are high speed logic gate devices with a 
wide supply voltage from 4.5 to 20 volts and high 
CMR. The HCPL-5400/1 and HCPL-5430/1 are, 
respectively, single and dual channel high speed 
couplers featuring typical data rates of 40 Mbaud. The 
most recent of our 8 pin hermetic products is the 
HCPL-5760/1, a single channel, three chip, AC/DC to 
logic interface optocoupler.** 

Our Mil-Std-1772 line certification allows HP to 
consider assembly and test of more technically 
advanced hybrid devices where our expertise in 
materials and processing may contribute to a new 
product's success in OEM applications. Construction of 
custom hybrid circuits requires the special working 
relationship that HP has always enjoyed with its 
customers toward the advancement of state-of-the-art 
products. 

^Defense Electronic Supply Center (DESC) is an 
agency of the United States Department of Defense 
(DOD). 

**Contact your HP field sales engineer for higher 
withstand voltage up to 1500 V dc. 
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Plastic Optocouplers 

Hewlett-Packard supplies plastic optocouplers with high 
reliability testing for commercial/industrial applications 
requiring prolonged operational life. Two of the most 
frequently requested 100% preconditioning and screening 
programs are given. The first program has burn-in and 
electrical test only, the second program adds temperature 
storage and temperature cycling. Either program is avail- 
able for HP's plastic optocouplers. Electrical testing is to 
catalog conditions and limits and will include 100% DC 
parameters, sample testing of input-output insulation 
leakage current and appropriate AC parameters. Contact 
your local field representative for pricing and availability of 
these programs. 




PLASTIC OPTOCOUPLERS 
PRECONDITIONING AND SCREENING 100% 



COMMERCIAL BURN-IN^ 



Examinations or Tests 


MIL-STD-883 
Methods 


Conditions 


1. Commercial Burn-in 


1015 


Ta - 70° C, 160 hours per designated circuit. 


2. Electrical Test 




Per specified conditions and min./max. 
limits at Ta = 25° 



SCREENING PROGRAM'' 



Examinations or Tests 


MIL-STD-883 
Methods 


Conditions 


1. High Temperature Storage 


1008 


24 hours at 1 25° C 


2. Temperature Cycling 


1010 


lOcycles, -55°Cto+125°C 


3. Burn-in 


1015 


Ta = 70° C, 160 hours per designated circuit 


4. Electrical Test 




Per specified conditions and min./max. 
limits at Ta = 25° C 


5. External Visual 


2009 





*Contact your field salesman for details. 
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GROUP B TESTING MIL-STD-883, 


METHOD 5005 (CLASS B DEVICES)[1] 




Test 


Method 


Conditions 


LTPD 


Subgroup 1 








Physical Dimensions 


2016 




2 Devices/ 


(Not required if Group D is 






Failures 


to be performed) 








Subgroup 2 








Resistance to Solvents 


2015 




4 Devices/ 
Failures 


Subgroup 3 








Solderability 


2003 


Soldering Temperature of 245 ±5°C for 10 


15 


(LTPD applies to number of leads 




seconds 


(3 Devices) 


inspected — no fewer than 3 devices 








shall be used.) 








Subgroup 4 








Internal Visual and Mechanical 


2014 




1 Device/ 
Failures 


Subgroup 5 








Bond Strength 


2011 


(1) Test Condition D 


15 


(1) Thermocompression (performed at 








precap, prior to seal. LTPD applies to 








number of bond pulls). 








Subgroup 6 








Internal water vapor content (Not 


— 




— 


applicable — per footnote of MIL-STD) 








Subgroup 7 


, . 






Fine Leak 


1014 


Test Condition A 


5 


Gross Leak 




Test Condition C 




Subgroups* 








Electrical Test 




Group A, Subgroup 1, except l|.o 


15 


Electrostatic Discharge Sensitivity 


3015 






Electrical Test 




Group A, Subgroup 1 





*(To be performed at initial qualification only) 

Group C testing is performed on a periodic basis from current manufacturing every 3 months. 

GROUP C TESTiNG IVIiL-STD-883, IVIETHOD 5005 (CLASS B DEVICES)[1] 



Test 


iVIethod 


Conditions 


LTPD 


Subgroup 1 

Steady State Life Test 


1005 


Condition B, Time + 1000 Hours Total 

Ta = +125°C 

Burn-in conditions are product dependent 

and are given in the individual device data 

sheets. 


5 


Endpoint Electricals at 168 hours and 
504 hours 




Group A, Subgroup 1, except l|.o 


Endpoint Electricals at 1000 hours 




Group A, Subgroup 1 

Subgroups 2 and 3 where applicable 


Subgroup 2 

Temperature Cycling 


1010 


Condition C, -65° C to +150° C, 10 cycles 


15 


Constant Acceleration 


2001 


Condition A, 5K Gs, Yi and Y2 axis only, 
8 pin and 16 pin metal lid DIP 
Condition E, 30K Gs, Yi and Y2 axis only, 
8 pin ceramic lid DIP 


Fine Leak 


1014 


Condition A 


Gross Leak 


1014 


Condition C 


Visual Examination 


1010 


Per visual criteria of Method 1010 


Endpoint Electricals 




Group A, Subgroup 1 
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Group D testing is performed on a periodic basis from current manufacturing every 6 months. 

GROUP D TESTING MiL-STD-883, METHOD 5005 (CLASS B DEVICES)^] 



Test 


Method 


Conditions 


LTPD 


Subgroup 1 

Pliysical Dimensions 


2016 




15 


Subgroup 2 

Lead Integrity 


2004 


Test Condition B2 (lead fatigue) 


15 


Subgroup 3 

Thermal Shock 


1011 


Condition B, (-55°C to +125° C) 
15 cycles min. 


15 


Temperature Cycling 


1010 


Condition C, (-65° C to +150° C) 
100 cycles min. 


Moisture Resistance 


1004 




Fine Leak 


1014 


Condition A 


Gross Leak 


1014 


Condition C 


Visual Examination 




Per visual criteria of Method 1004 and 1010 


Endpoint Electricals 




Group A, Subgroups 1,2 and 3 
where applicable 


Subgroup 4 

Mechanical Shock 


2002 


Condition B, 1500G, t = 0.5 ms, 
5 blows in each orientation 


15 


Vibration Variable Frequency 


2007 


Condition A min. 


Constant Acceleration 


2001 


Condition A, 5K Gs, Yi and Y2 axis only, 
8 pin and 16 pin metal lid DIP 
Condition E, 30K Gs, Yi and Y2 axis only, 
8 pin ceramic lid DIP 


Fine Leak 


1014 


Condition A 


Gross Leak 


1014 


Condition C 


Visual Examination 


1010 


Per visual criteria of Method 1010 


Endpoint Electricals 




Group A, Subgroups 1, 2 and 3 
where applicable 


Subgroup 5 

Salt Atmosphere 


1009 


Condition A min. 


15 


Fine Leak 


1014 


Condition A 


Gross Leak 


1014 


Condition C 


Visual Examination 


1009 


Per visual criteria of Method 1009 


Subgroup 6 

Internal Water Vapor Content 


1018 


5,000 ppm maximum water content at 100° C 


3 Devices 
(0 failures) 
5 Devices 
(1 failure) 


Subgroup? 

Adhesion of lead finish 


2025 




15 


Subgroups 

Lid Torque 

(Applicable to 8 pin ceramic lid DIP only) 


2024 




5 Devices 
(0 failures) 



Notes: 

1. Hewlett-Packard exercises a testing option as allowed by MIL-STD-883, Method 5008, Par. 3.1a. Paragraph 3.1 of Method 5008 states 
that "hybrid and multichip microcircuits, which are contained in packages having an inner seal perimeter of less than 2.0 inches", 
may be tested in accordance with the requirements of MIL-STD-883, Methods 5004 and 5005, with a change to the Internal visual 
from Method 2010 to Method 2017. 
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Hermetic Optocoupler Product Screening and Quality Conformance Test Program 
(MIL-STD-883 Class B) 



The following 100% Screening and Quality Conformance 
Inspection programs show in detail the capabilities of our 
hermetic optocouplers. This program will help customers 
understand the tests included in Methods 5004 and 5005 
of MIL-STD-883 and to help in the design of special 
product drawings where this testing is required. The 
4N55/883B, 6N140A/883B, 5231/883B, 1931/883B, 5401/883B, 



5201/883B, 5431 /883B, 5761/8838, 5701/883B, 5731/883B, 
8102801 EC and 8302401 EC (DESC Selected Item Drawings 
for the 6N134 and 6N140A respectively) have standardized 
test programs suitable for product use in military, high 
reliability applications and are the preferred devices by 
military contractors. (See note 1.) 




100% Screening 



MIL-STD-883, METHOD 5004 (CLASS B DEVICES)[i] 



Test Screen 


Method 


Conditions 


1. Precap Internal Visual 


2017 


Condition B, DESC PartsH) 


2. High Temperature Storage 


1008 


Condition C, Ta = 150° C, Time = 24 Hours minimum 


3. Temperature Cycling 


1010 


Condition C, -65° C to +1 50° C, 1 cycles 


4. Constant Acceleration 


2001 


Condition A, 5K Gs, Yi, and Y2, axis only, 8 pin and 16 pin metal lid DIP 
Condition E, 30K Gs, Yi, and Y2, axis only, 8 pin ceramic lid DIP 


5. Fine Leak 


1014 


Condition A 


6. Gross Leak 


1014 


Condition C 


7. Interim Electrical Test 


— 


Group A, Subgroup 1, except li/o (optional) 


8. Burn-In 


1015 


Condition B, Time = 160 Hours minimum, Ta = 125°C 
Burn-in conditions are product dependent and are 
given in the individual data sheets. 


9. Final Electrical Test 
Electrical Test 
Electrical Test 
Electrical Test 




Group A, Subgroup 1,5% PDA applies ■ 
Group A, Subgroup 2 
Group A, Subgroup 3 
Group A, Subgroup 9 


10. External Visual 


2009 





Quality Conformance Inspection 

Group A electrical tests are product dependent and are given in the individual device data sheets. Group A and B testing 
is performed on each inspection lot. 

GROUP A TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES)[l] 



Subgroup 1 

Static tests at Ta = 25° C 


LTPD 


2 


Subgroup 2 

Static tests at Ta = +1 25° C 


3 


Subgroups 

Static tests at Ta = -55° C 


5 


Subgroup 4 

Dynamic test at Ta = 25° C (where applicable) 


2 


Subgroups 5, 6, 7 and 8 

These subgroups are non-applicable to this device type 




Subgroup 9 

Switching tests at Ta = 25° C 


2 


Subgroup 10 

Switching tests at Ta = +125° C 


3 


Subgroup 11 

Switching tests at Ta = -55° C 


5 
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8 Pin Dual-ln-Line Package 
High-Speed Logic Gate Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

INRZ] 



Common 
IVIode 



Specified 

Input 

Current 



Withstand 

Test 
Voltage' 



No. 



1[ ]8Vcc 

^^^ E)37Vo 

4[ I ]5GND 



^; 



> 






]8Vcc 
]7Voi 
]6Vo2 
]5GN0 



HCPL-5200 



Single Channel, 
Hermetically Sealed 
Wide Supply Voltage 
Optocoupler 



High Speed Logic 
Ground Isolation, 
LSTTL, TIL, CMOS 
Logic Interface 



5 M bit/s 



1000 V//iS 



6.0 mA 



500 Vdc 



9-102 



HCPL-5201 



MIL-STD-883 
Class B 



Military/High 
Reliability 



HCPL-5230 



Dual Channel, 
Hermetically Sealed 
Wide Supply Voltage 
Optocoupler 



High Speed Logic 
Ground Isolation, 
LSTTL, TTL, CMOS 
Logic Interface 



9-108 



HCPL-5231 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



4[ 



3[^^[S 



]8VCG 

]7Ve 
]6Vo 
]5GND 



HCPL-5400 



Single Channel 
Hermetically Sealed 
High Speed 
Optocoupler 



High Speed Logic 
Isolation, A/D and 
Parallel/Serial 
Conversion 



40 M bit/s 



500 V//iS 



9.0 mA 



500 Vdc 



9-114 



HCPL-5401 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



1[ 



> 

> 






IBVcc 
]7Voi 
]6Vo2 
15GND 



HCPL-5430 



Dual Channel 
Hermetically Sealed 
Highspeed 
Optocoupler 



High Speed Logic 
Isolation, Communi- 
cations, Networks, 
Computers 



9-120 



HCPL-5431 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



High Gain Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

(NRZ) 



Current 

Transfer 

Ratio 



Specified 

Input 

Current 



Withstand 

Test 

Voltage* 



Page 
No. 



DBVcc 
]7NC 
]6Vo 
]5GND 




IBVcc 
37 Vol 
]6Vo2 
15GND 



HCPL-5700 



Single Channel 
Hermetically Sealed 
High Gain Optocoupler 



Line Receiver, Low 
Current Ground 
Isolation, TTL/TTL. 
LSTTL/TTL, CMOS/TTL 



60k bit/s 



200% Min. 



HCPL-5701 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



HCPL-5730 



Dual Channel 
Hermetically Sealed 
High Gain Optocoupler 



Line Receiver. Polarity 
Sensing. Low Current 
Ground Isolation 



HCPL-5731 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



0.5 mA 



500 Vdc 



9-126 



9-130 



AC/DC to Logic Interface Optocoupler 



Device 


Description 


Application 


Typical 
Data Rate 


Input 

Threshold 

Current 


Dutput 
Current 


Withstand 

Test 

Voltage* 


Page 
No. 








HCPL-5760 


Single Channel 
Hermetically Sealed 
Threshold Sensing 
Optocoupler 


Limit Switch 
Sensing, Low Voltage 
Detector Relay 
Contact Montitor 


10 kHz 


2.5 mA TH^ 
1.3 mA TH- 


2.6 mA 


500 V dc 


9-134 


1[ 
2[ 
3[ 
4[ 


m% 


IBVcc 
]7NC 
]6Vo 
]5GND 


HCPL-5761 


MIL-STD-883 
Class B Part 


Military/High 
Reliability 









*Contact your HP field sales engineer for higher withstand voltage up to 1500V dc. 
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16 Pin Dual In-Line Package 

High Speed Transistor Optocouplers 



Device 


Description 


Application 


Typical 

Data Rate 

(NRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Withstand 

Test 

Voltage 


Page 
No. 








4N55 


Dual Channel 
Hermetically Sealed 
Analog Optical 
Coupler 


Line Receiver, 
Analog Signal 
Ground Isolation, 
Switching Power 
Supply Feedback 
Element 


700k bit/s 


9% Min. 


16 mA 


1500 Vdc 


9-140 


Q 

E 

S 
d 

[6 

C 
d 




i 


19 
i 
il 
H 
1^ 
ij 
81 

9] 


4N55/883B 


MIL-STD-883 
Class B Part 


Military/High 
Reliability 









High Speed Logic Gate Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

(NRZ) 



Common 
Mode 



Specified 

Input 

Current 



Wittistand 

Test 

Voltage 



No. 






^^ iivcc 
[l] I >-ii|voi 
d I H 
d^;:jt>-^v« 
d^i DI 



jgGND 
U 



6N134 



Dual Channel 
Hermetically Sealed 
Optically Coupled 
Logic Gate 



Line Receiver, 
Ground Isolation for 
High Reliability 
Systems 



10M bit/s 



1000 V//XS 



10 mA 



1500 Vdc 



9-145 



8102801EC 



DESC Approved 
6N134 



Military/High 
Reliability 



)-149 




HCPL-1930 



Dual Channel 
Hermetically sealed 
High CMR Line 
Receiver Optocoupler 



Line receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 



10M bit/s 



1000 V/ms 



10 mA 



1500 Vdc 



9-153 



HCPL-1931 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



High Gain 


Optocouplers 














Device 


Description 


Application 


Typical 

Data Rate 

(NRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Withstand 

Test 
Voltage 


Page 
No. 








6N140A 
(6N140) 


Hermetically Sealed 
Package Containing 
4 Low Input Current. 
High Gain Optocouplers 


Line Receiver. Low 
Power Ground 
Isolation for High 
Reliability Systems 


100k bit/s 


300% Min. 


0.5 mA 


1500 Vdc 


9-159 


Q 
d 
B 
d 
d 
d 

G 

d 




i 

iivcc 
gv„, 
ilv„ 

ilvoa 

QV(M 
iilGND 
9] 


8302401 EC 


DESC Approved 
6N140A 


Military/High 
Reliability 


9-163 


6N140A/883B 
(6N140/883B) 


MIL-STD-883 
Class B Part 


Use 8302401 EC 
in New Designs 


9-159 
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Ink-Jet Components 

• Thermal Ink-Jet Print Cartridge 

• Carriage Assembly 



^ 







i;J' 







i 





Ink-Jet Products 



Thermal Ink-Jet Cartridges 

Millions of Hewlett-Packard thermal ink-jet print 
cartridges have demonstrated their performance and 
reliability in HP Think Jet and QuietTel printers. Now 
this revolutionary, proprietary technology is available 
for OEM printing devices. Its long list of advantages 
make it attractive for a wide range of industrial and 
commercial applications. 

The thumb-sized print cartridges completely integrate 
all the printing elements and ink supply into a single, 
disposable unit. Reliability is "designed-in", because 
there are no moving parts, messy ribbons, or complex 
ink pumps, typical of other printing technologies. 

Downtime for ink replenishment or printhead failures 
is virtually eliminated, because the easy pop-out/drop- 
in replacement requires no tools or technicians. 



Non-contact printing permits marking on uneven 
surfaces, a near impossible task for most printing 
technologies; the silent operation makes the print 
cartridge especially suitable for office, classroom, and 
laboratory environments; and the small size and very 
low power consumption of the print cartridge make it 
ideal for battery/portable applications. 

Among the many applications of this breakthrough 
technology are: ticketing and receipting machines, 
point-of-sale devices, printing calculators, medical and 
scientific recorders, document marking machines, and 
bar code printers. 

To put the printing technology of tomorrow in your 
products today, look to Hewlett-Packard's thermal 
ink- jet! 



WW^^?^S}^WM?Wf^^M^^^^^^^^^^' 
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Ink Jet Products 



Device 



Package Outline Drawing 



Part No. 



Color Ink 



Page 
No. 




92261A 
51605B 
51605R 
51605G 



Black 
Blue 
Red 
Green 



Print cartridges 
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51610A 



Carriage Assembly for the 
Thermal Ink-Jet 
Print Cartridge 



2-8 
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HEWLETT 
PACKARD 



THERMAL INK-JET 
PRINT CARTRIDGE 



BLACK 92261A 
BLUE 51605B 
RED 51605R 
GREEN 51605G 



Features 



• HEWLETT-PACKARD'S PROVEN THERMAL 
INK-JET TECHNOLOGY 

• LOW COST DISPOSABLE PRINTHEAD 

• HIGH SPEED (1250 DOTS/SEC.) 

o HIGH RESOLUTION (96 DOTS/INCH) 

o 1/8 INCH PRINT ZONE (12 DOT VERTICALLY 
IN-LINE) 

® 10 MILLION DOT CAPACITY 
(500K CHARACTERS) 

« NON-CONTACT PRINTING 

• SMALL SIZE 

o VERY LOW POWER CONSUMPTION 

• QUIET OPERATION 

o EASY REPLACEMENT 



Applications 



« TICKETING AND RECEIPTING 

• PORTABLE PRINTING 

• SELECTIVE BAR CODE PRINTING 

• INDUSTRIAL AND COMMERCIAL MARKING 
o POINT OF SALE PRINTING 

o ADDRESSING AND PERSONALIZATION 

• SCIENTIFIC AND MEDICAL 
INSTRUMENTATION 

o PERSONAL COMPUTER PRINTING 





Description 



The HP Thermal Ink-jet print cartridge is a low cost 
disposable Inkjet printhead which is suitable for a broad 
range of industrial and commercial applications. The totally 
self-contained print cartridge uses HP's Thermal Ink-jet 
technology which overcomes the reliability problems of 
conventional piezoelectric Inkjet technologies. 

Non-contact printing operation allows printing on irregular 
surfaces at variable distances. It also eliminates printer 
failures due to friction wear or foreign body interference. 
The absence of any moving parts further enhances reliable 
operation. The self-contained design and pressure inter- 
connect allows fast, simple replacement, and it eliminates 
the need for any other printer parts such as ribbons, 
pumps, etc. It can be fired in any physical orientation. 

The small size of the print cartridge makes it very suitable 
for compact or portable printing devices. Its small size also 
makes it possible to combine several cartridges to provide 
larger print zones or higher throughput speeds. Virtually 
silent operation matches the ergonomic needs of the office, 
classroom and laboratory. 

The power consumption of the print cartridge is radically 
lower than other printing technologies. This dramatically 
reduces the cost of the printer power supply and driver 
electronics. It also makes battery operation possible, and 
lowers radiated EMI levels. Driver circuitry can be made 
with standard off-the-shelf components. 
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A dot firing frequency of 1250 Hz provides a printing 
speed of 13 inches/sec at 96 dots/incli resolution. This is 
equivalent to over 155 characters per second at a density 
of 12 characters per inch. A 2000 Hz dot frequency is 
possible under certain low dot density printing conditions, 
such as low resolution text. The typical ink capacity of 10 
million dots will provide approximately 500K characters 
using a common 96 dots/inch square font. Higher char- 



acter capacities can be achieved by reducing the font 
resolution (fewer dots per character). 

Unlike multi-use ribbons used in dot matrix printers, the 
print quality is consistent over the life of the print cartridge. 
The print cartridge will print on a wide variety of papers 
and porous surfaces. Optimum print quality is obtained on 
HP designated papers. 



PHYSICAL DIMENSIONS 



ALL DIMENSIONS IN MILLIMETRES AND (INCHES) 



(0.125 ± 0.005) 




22.23 ± 0.13 
I (0.875 ± 0.005) 



12.09 ± 0.23 
(0.476 ± 0. 



(CENTER TO CENTER) 

i 



+0.13 
•-n„7;o:005\ (CENTER TO CENTER) 
:"-^^'' -0.012 1 



SUBSTRATE/CONNECTOR DETAIL 



0.749 (0.029) TYP.- 
0.711 (0.028) TYP. 

i 



1.420 (0.0559) TYP. 



NOZZLE 
PLATE 



:Qt2 

Qio 
D8 

-tils 



A. 



0.264 (0.0104) TYP. 



2.906 
(0.1144) 



/^ 



CONTACT PADS (21 



I 5.022 I 



NOTES: -(0.1977)-- 

1. DIMENSIONS ARE DEFINED BY PHOTOLITHOGRAPHIC PROCESS. 

2. CONTACT PAD NUMBERS CORRESPOND TO NOZZLE NUMBERS. 

3. CONTACT PADS ARE GOLD PLATED FOR CORROSION PROTECTION; 
MATING CONTACTS SHOULD AVOID SCRATCHING. 
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Maximum Ratings 



Parameter 


Max. foaling 


Units 


Conc}ilion$ 


Number of dots per print cartrlctgen} 


'10 


MDots 




No2Zf^ Ufe 


2 


MOots 


Any single nozzle 


Shelf life 


18 


ftftOS. 


At 25*C In container 


Shelf life 


6 


Mos. 


At 25^C outside container 


Non-operating temperature 


60 


'^C 


48 hours 



Note: 

1. Actual number of dots is application dependent. Value shown is typical. 



Recommended Operating Conditions 



Parameter 


Symbol 


Min. 


Max. 


yiiit$ 


Conditions 


Nozzle to Media SpaclngH. 2} 




0,66 
(0.025) 


1.16 
(0.045) 


mm 
(inches) 




Operating Temperaturei^l 


Top 


10 


40 


"C 




Operating Humidity 1^1 


Hop 


5 


80 


% R.K 


25X 


Operating Altitude 


^ 





4600 


Meters 


25^0 



Notes: 

1. Clogging may result if media comes in contact with print cartridge. 

2. Larger spacing may be used but with degradation in print quality. 

3. Prefiring may be required In low humidity and some low temperature conditions. 



Electrical Specifications 



Parameter 


Symbol 


Min. 


Tyr 


Max« 


Units 


Conditions 


Resistance (pad to common) 


Rpp 


66 




70 


Ohms 




Dot frequency 









1260 


Hz 


Ail nozzles firing 


Dots fired simultaneously 








2 


Dots 




Operating Energy (pad to common) 


^OP 




36.5 




mJ . 


Tpw =" 4.6 ^s 
Bpc » 65 Ohms ; 




40.6 




(iJ 


Tpw -6.0 JUS 
Bpc ~ ^5 Ohms 


Operating Voltage (pad to common) 


Vop 


22.0 


23.0 


24.0 


Volts 


Tpw ^4-6/iS 


20.0 


21.0 


22,0 


Volts 


Tpvy ^aO^S 


Pulse WIdthMl 


Tpw 


4.6 


4.6 


6.0 , 


M$ec 




Dead Time 


TdT ^ 





0,6 




^sec 




Transition Time 


Tt, 






500 


nsec 


10-90% 



Note: 

1. Any pulse width tolerance must be compensated by tightening the voltage variation to maintain an equivalent pulse energy as if 
there were no pulse width variation. 
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RESISTOR FIRING TIMING DIAGRAM 

HTpw 






800 /iSEC MIN 
(DOT FREQUENCY LIMIT) 



aJ^ 



A. 



■V 



f\ 



-V 



J\ 



-V 



f\ 



-V 



/^ 



_ TIME REQUIRED TO FIRE 

ONE COLUMN OF 12 DOTS. 
NOTES: 

OTHER SEQUENCES ARE POSSIBLE. 
NO MORE THAN TWO DOTS FIRED SIMULTANEOUSLY. 



SCHEMATIC DIAGRAM 



R6 
R5 
R4 
R3 



-VvN- 
-VA- 






Supporting Information 

For furtlier information, refer to: 

"Thermal Ink-jet Print Cartridge Designer's Guide", 

Publication #5954-8400 

"Hewlett-Packard Journal", May 1985, 

Publication #5953-8535. 

Tlnese documents are available tlirough your local HP 
component sales office. 



Safety information 

The ink used in the print cartridge includes Diethylene 
Glycol, which may be harmful if swallowed, but is non- 
toxic. Test results regarding toxicity and other health con- 
siderations are available on request. 

This product complies with the Consumer Safety Protec- 
tion Code of the Federal Regulations as well as the EPA 
New Chemical Product Regulations. 

No special procedures are necessary in disposing of the 
print cartridge. 



Ordering information 


PART NUMBER 


DESCRIPTION 


92261 A 

61605B 
51605R 
S1605O 

51610A 


Bfack Ink Print Cartridge 

Biue Ink Print Cartridge 
Red ink Print Cartridge 
Green Ink Print Cartridge 

Carriage Assembly with Flex Circuit 
from the Hev\/lett-Paokard Think Jet 
Printer 
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CVI 



HEWLETT 
PACKARD 



CARRIAGE ASSEMBLY FOR 

THE THERMAL INK-JET 

PRINT CARTRIDGE 

For use With HP print cartridges 

#: 92261 A, 51605B, 51605R, 51605C 



51610A 



Features 



PROVIDES MECHANICAL AND ELECTRICAL 
INTERCONNECT FOR THE THERMAL INK-JET 
PRINT CARTRIDGE 

EASY PRINT CARTRIDGE REPLACEMENT 

PRECISION MECHANICAL INTERCONNECT 

SIMPLE, RELIABLE, PRESSURE ELECTRICAL 
CONTACTS 

8 INCH PRINT ZONE SCANNING WIDTHS 

BUILT-IN POSITION DETECTOR ARM 



Description 



The 51610A carriage assembly is a totally self-contained 
unit for connecting the HP Thermal Ink-jet print cartridge 
to a host printing device. It includes all the parts necessary 
to provide both electrical and mechanical interconnect 
and comes totally pre-assembled. The 51610A is the same 
carriage assembly used in the HP ThinkJet printer. 




Note: Print cartridge not included with 51610A 

Insertion or removal of the print cartridge from the car- 
riage assembly requires no tools and takes only a few 
seconds to complete. Insertion is done by simply dropping 
the cartridge into the carriage assembly and then rotating 
a cammed head latch upward as shown in Figure 2. 



-CONNECTOR 
CUSHION i2i 







CARRIAGE FRAME 




FLEX CIRCUIT SUPPORT 



Figure 1. Exploded View 
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-m 



12X, 1.3 (0.050) 
-SPACE WIDTH 





DETAIL A 
FLEX PINOUT 



DATUM HOLE 



NOZZLES q. m 



9.8 ± 0.2 
(0.384 ± 0.009) 
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n M i i 



_ 31.5 
(1.241) 
_ 46.0 
(1.810)" 



—3.8 (0.150) 
-2.0 (0.080) 



_^ [4] PAPER 

Sprinter 

-4 NOZZLE #12"'-'^^^^ 



17.4 ± 0.2 (0.685 ±0.009) 



C)-^ ^- [6]WEAR SHOE-^^^^^^j q 

^0.485) |o„,5|' l==45=-i ( 



:c3 




400) 1.0(0.040) 

PRINTER RAIL H 
"HOME" POSITION 
DETECTOR ARM 



NOZZLES 

0.264 (0.0104) TYP. 




2.906 (0.1144) 



NOZZLE PLATE 
DETAIL 



m 
d 
d 

s 

m 
m 
m 



DIMENSIONS ARE IN MM (INCHES). 

MATERIAL IS NYLON 6/6 BLENDED WITH GLASS FIBER (30 %), TFE (13 %) AND SILICONE (2 %). 

PROVIDES PRIMARY MOUNTING SURFACE. MATERIAL SHOULD BE 303 STAINLESS STEEL WITH CLEAR 

PASSIVATION FINISH. NO LUBRICATION IS NECESSARY OR RECOMMENDED. 

NOTED PARTS ARE NOT INCLUDED IN CARRIAGE ASSEMBLY, BUT ARE SHOWN TO ILLUSTRATE 

APPLICATION. 

PROVIDES CARRIAGE MOVEMENT ACROSS PRINT ZONE. 

CABLE SHOULD BE ROUTED TO BIAS THE WEAR SHOE AGAINST THE PRINTER RAIL. 

PROVIDES ANGULAR REFERENCE POINT MATERIAL IS ACETAL FILLED WITH 20 % TFE, LNP # FULTON 

404 OR EQUIVALENT 

CONTACT AREAS ARE PLATED WITH 30 MICROINCHES MINIMUM HARD GOLD (KNOOP 130 MINIMUM 

OVER 30 t\l MICROINCHES OF NICKEL). 



Figure 2. Outline Drawing With Printer Interface. 
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A flexible printed circuit provides electrical connection to 
both the print cartridge and the host printer without the 
need for additional connectors. This flex circuit also allows 
the print cartridge to be scanned across print zone widths 
of up to 8 inches. 

A specially designed pressure interconnect system provides 
reliable electrical contact to the print cartridge over a wide 
range of environmental conditions while minimizing any 
damage to the print cartridge contact pads. Electrical 
contact is enhanced by using a special dimpling technique 
on the flex circuit. This provides a greater degree of 
insensitivity to paper dust and ink contamination. It ajso 
makes the contact area easy to clean if contaminants 
become excessive (see Maintenance). 

Design considerations 

The carriage assembly is intended to be mounted on a 
carriage rod and moved with a drive cable as shown in 
Figure 2. The direction of drop firing is controlled by the 
angular position of the carriage assembly on the carriage 
rod. A wear shoe (see Figure 2) provides the means for 
maintaining this angular reference by riding on a low 
friction printer rail in the host printer. If ink firing is done in 
a horizontal orientation, gravitational forces on the carriage 
assembly can be utilized to maintain this mating. 

The. 51610A carriage assembly is intended to be used in 
applications where the paper path is curved, such as with 
a round printer platen as shown in Figure 2. This allows 
the paper to be brought closer to the print cartridge 
nozzles than with a flat paper path. Optimum print quality 
is obtained by maintaining the recommended nozzle to 
paper spacing of 0.65 to 1.15 mm. Larger spacings are 
possible, but with some degradation in print quality (see 
Thermal Ink-jet Print Cartridge Designer's Guide). To main- 
tain the recommended spacing, it is important that the 
printer designer maintains good dimensional control from 
the printer/carriage mating surfaces to the paper surface, 
and understands which tolerances are important in a given 
application. 



Electrical connection to the host printer may be made with 
a standard printed circuit board connector, Amp 
#1-520315-3. 

A home position detector arm on the carriage assembly 
may be used to detect when the carriage assembly passes 
one or more detector locations on the printer. This may be 
done by passing the detector arm through an interruptable 
type optical sensor. Suggested parts: Optek #K-8150, 
Kodenshi #SG-HP01. 

For continuous sensing and control of carriage motion, 
HP offers an extensive line of rotary and linear motion 
sensing and control components. Contact your local 
Hewlett-Packard Component Sales Representative for more 
information. 

Maintenance 

No routine cleaning or lubrication is required for the 
carriage assembly. If excessive contamination of the elec- 
trical contacts causes loss of print, gently wipe the con- 
tacts with a swab dampened with Iso Propyl Alcohol as 
shown in the Print Cartridge Designer's Guide. Avoid 
harsh scrubbing. 

Supporting information 



Tl«e 


HP Pub # 


Thermal fnkiet Print Cartridge Data Sheet 


5954-8399 


Thermal Ink-Jet Print Cartridge 
Designer's QuI^b 


5954-8536 


Hewlett-Packard Journal, May 1985 


ssss-sass 
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Bar Code Components 



• SmartWand 

• Digital Wands 

• Decoder ICs 

• Optical Sensor 

• Readers 



•W 



'^^^ 





Bar Code Products 



The HP SmartWand family (HBCR-8XXX) is the 
latest addition to the wide range of bar code products 
offered by Hewlett-Packard. The HP SmartWand is an 
intelligent peripheral designed to easily add bar code 
scanning capability to any host system which can 
support a 5 V serial asynchronous interface. This device 
is designed specifically for the OEM who would rather 
not expend valuable resources developing software and 
integrating system hardware to support bar codes. A 
powerful microcomputer, bar code decoding software, 
optical and escape sequence programmability, non- 
volatile configuration memory, and a high performance 
contact scanner, are all combined into a standard size 
industrial wand package. 

The HP digital wand selection now includes four 
product families to meet the performance and price 
requirements of every customer application. The state- 
of-the-art Low Current Digital Bar Code Wands are 
available in both a metal case for indoor/outdoor 
rugged industrial applications (HBCS-6XXX) and a 
polycarbonate case for commercial/office applications 
(HBCS-5XXX). Through an advanced optical sensor 
and signal processing circuitry, these wands are able to 
provide superior performance while drawing 3.5 mA at 
5 V. In addition to the very low power requirements, 
the advanced design allows performance improvements 
which include high ambient light rejection, including 
direct sunlight; a wider range of resolution choices; and 
a sensor which reads thermally printed bar codes. For 
customers who do not require the state of the art 
performance of the Low Current Digital Bar Code 
Wands the Sapphire Tip Digital Bar Code Wands 
(HBCS-2XXX) offer an attractive alternative. 



particularly for the commercial/office environment 
where control over label quality is high. For those 
customers beginning to use barcode scanners or 
addressing consumer applications. Digital Bar Code 
Wands (HEDS-3XXX) provide a very cost 
effective solution. 

The decoder IC family now includes three product 
lines. The most recent, HBCR-2010, is a CMOS 
version of the Multi-Purpose HBCR-2000. This 
product is especially well suited for low power/portable 
applications and like the HBCR-2000, can decode the 
output from virtually any hand-held scanning device, 
including hand-held lasers and other solid state non- 
contact scanners. The general purpose digital wand 
decode IC, HBCR-1800, offers both fuU duplex serial 
or parallel output and provides a powerful, cost 
competitive decode solution. All the decode ICs are in 
40 pin DIP packages. 

Hewlett-Packard's Industrial Digital Slot Reader, 
HBCS-7XXX, is a rugged scanner designed specifically 
for reading bar codes printed on I.D. cards, badges, 
heavy paper stock, or traveling forms. It features a large 
slot width for handling even multiple laminated cards, a 
wide scan speed range, and digital output that is 
compatible with wand decoding software. 

Completing the product mix is the High Resolution 
Optical Reflective Sensor, HBCS-1100. The HBCS- 
1100 is a unique 0.19 mm resolution sensor packaged in 
a standard TO-5 header. This product is a cost 
effective, dependable solution. 
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Bar Code Wands 



Package Outline Drawing 



Part No. 



Description 



Features 



No. 




HBCR-8100 



HP SmartWand 
Programmable Contact 
Bar Code Reader 
Low Resolution 
(0.33 mm) 



HBCR-8300 



HP SmartWand 
Programmable Contact 
Bar Code Reader 
Medium Resolution 
(0.19 mm) 



Automatic Recognition and Decode of 

Standard Codes 

5 V Serial Asynchronous Output 

All Code Reading Parameters Optical/Escape 

Sequence and Configurable 

Configuration Stored in Non-Volitile Memory 

Standard Size Epoxy Coated Metal Case 

655 Nanometer Sensor on Low and Medium 

Resolution 

Direct Sunlight Operation 
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HBCR-8500 



HP SmartWand 
Programmable Contact 
Bar Code Reader 
High Resolution 
(0.13 mm) 




HBCS-5000 



Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.33 mm 




HBCS-5100 



Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.33 mm 




HBCS-5200 



Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.19 mm 



Low Continuous Current Draw 

(Less Than 5 mA) 

High Ambient Light Rejection 

0to45° Scan Angle 

Push to Read Switch for Ultra Low Power 

Consumption 

Rugged Polycarbonate Case 

Sealed Sapphire Tip 

Full Lineof Options Available 
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HBCS-5300 



Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.19 mm 




HBCS-5400 



Low Current Digital 
Bar Code Wand 
(with Switch) 
Resolution 0.13 mm 



HBCS-5500 



Low Current Digital 
Bar Code Wand 
(without Switch) 
Resolution 0.13 mm 



HBCS-6100 




Low Current Digital 
Bar Code Wand 
Resolution 0.33 mm 



HBCS-6300 



Low Current Digital 
Bar Code Wand 
Resolution 0.19 mm 



HBCS-6500 



Low Current Digital 
Bar Code Wand 
Resolution 0.13 mm 



Low Continuous Current Draw 

(Less Than 5 mA) 

High Ambient Light Rejection 

0to45° Scan Angle 

Sealed Sapphire Tip 

Metal Case 

Full Line of Options Available 
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Bar Code Wands (Cont.) 



Package Outline Drawing 



Part No. 



Description 



Features 



No. 




HBCS-2200 



Sapphire Tip 
Digital Bar Code Wand 
(witii Switcli) 
Resolution 0.19 mm 




HBCS-2300 



SapptiireTip 
Digital Bar Code Wand 
(without Switch) 
Resolution 0.19 mm 



Digital Output 

0-45° Scan Angle 

Replaceable Sapphire Tip 

Internal Shielding 

Push-to-Read Switch Available for Low Power 

Applications 

Rugged Polycarbonate Case 

Full Line of Options Available 
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HBCS-2400 



Sapphire Tip 
Digital Bar Code Wand 
(with Switch) 
Resolution 0.19 mm 




HBCS-2500 



Sapphire Tip 
Digital Bar Code Wand 
(without Switch) 
Resolution 0.13 mm 



HEDS-3000 



Digital Bar Code Wand 
(with Switch) 
Resolution 0.3 mm 




HEDS-3050 



Digital Bar Code Wand 
(Shielded) 
Resolution 0.3 mm 



Digital Output 

0-30° Scan Angle 

Replaceable Tip 

Internal Shielding Available for Improved 

Electrical Noise Rejection 

Push-to-Read Switch Available for Low Power 

Applications 

Full Line of Options 
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Component Level Bar Code Readers 



Package Outline Drawing 


Part No. 


Description 


Features 


Page 
No. 






HBCR-1800 


Bar Code 
Decoder IC 


• Industry Standard Bar Codes 

• Automatic Code Recognition 

• Full Duplex Serial or Parallel ASCII Output 

• Single 5 Volt Supply 
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HBCR-2000 


Multi-Purpose 
Decoder IC 


• Accepts Inputs from All Hand-Held 
Scanners, Including Lasers 

• Largest Selection of Codes Available 

• Automatic Code Recognition 

• Serial ASCII Output 

• Standard 40 Pin Package 
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HBCR-2010 


CMOS Multi-Purpose 
Decoder IC 


• CMOS Low Power Design 

• Accepts Inputs from All Hand-Held 
■ Scanners, Including Lasers 

• Largest Selection of Codes Available 

• Automatic Code Recognition 

• Serial ASCII Output 

• Standard 40 Pin Package 
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Package outline drawings not drawn to scale. 
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Component Level Bar Code Readers (Cont.) 



Package Outline Drawing 


Part No. 


Description 


Features 


Page 
No. 








HBCS-7000 


Industrial Digital 
Slot Reader, 
Visible Red, 
Resolution 0.19 mm 


• 125 Mil Slot Width 

• Epoxy Finshed Metal Housing 

• Wide Scan Speed Range 

• Tamper Proof Design 

• Digital Output 
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HBCS-7001 


Optics/Electronics 
Module, Visible Red, 
Resolution 0.19 mm 




00 ? 
















HBCS-7100 


Industrial Digital 
Slot Reader, 
Infra-Red 
Resolution 0.19 mm 


c 


— ■ 


















HBCS-7101 


Optics/Electronics 
Module, Infra-Red, 
Resolution 0.19 mm 




°0 : 











Optical Reflective Sensors 



Package Outline Drawing 


Part No. 


Description 


Features 


Page 
No. 


-° 


HBCS-1100 


High Resolution 
Optical Reflective 
Sensor 


• 0.19 mm spot size 

• Fully Specified and Guaranteed for 
Assured Perfomance 

• Visible Light Source can Detect Most Colors 

• Photo IC Detector Optimizes Speed and 
Response 

• Standard To-5 Header 
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Bar Coder Readers 



Package Outline Drawing 



Part No. 



Description 



Features 



Page 
No. 




16800A 



Programmable 
Bar Code 
Reader 




16801A 



Non-Programmable 
Bar Code 
Reader 



Flexible Configuration 

All Standard Industrial and Commercial Bar 

Codes Supported 

Computer Control and Simple Operator 

Feedback (16800A only) 

Internal Power Supply 

Meet UL, CSA, FCC Class B, VDE Level B 

Low Current Digital Bar Code Wand Included 
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HEWLETT 
PACKARD 



HP smartwand 

Programmable Contact 

Bar code Reader 



HBCR-8300 

General Purpose 

HBCR-8500 

High Resolution 

HBCR-8100 

LOW Resolution 




Description 



The HP SmartWand is an intelligent peripiiera! designed to 
easily add bar code scanning capability to any host system 
which can support a 5V serial asynchronous interface. A 
powerful microcomputer, bar code decoding software, op- 
tical and escape sequence programmability, non-volatile 
configuration memory, and a high performance contact 
scanner, are all combined into a standard size industrial 
wand package. This integrated system transmits decoded 
bar code data in a serial ASCII format, effectively freeing 
the host system processor from the decoding task. The 
optics and low power electronics allow operation in a wide 
range of environments including direct sunlight, intense 
aritificial light, and in electromagnetic fields caused by 
motors or radio frequency transmitters. 

The epoxy coated, textured metal case has 0-ring seals at 
each end, a labyrinth strain relief for the cord, and a 
replaceable sealed sapphire tip. These design features 



prevent dust, dirt, and liquid contaminants from degrading 
or destroying components inside the wand. 

The HP SmartWand automatically recognizes and decodes 
standard bar code symbologies. Code type identification, 
label length checking, and check character verification 
options when enabled ensure a high level of data integrity. 
A power-on memory self test option ensures the decoder 
is operating properly. Various code selections, interface 
protocols, and other control options, can be selected and 
automatically stored in non-volatile memory by either man- 
ually scanning a special bar code menu or transmitting 
escape sequences from the host system. 

In addition, the HP SmartWand has the ability to convert 
any of the standard bar code symbologies to Code 39 and 
emulate the undecoded output of a digital wand. This 
allows an existing decode system, which can decode Code 
39, to include symbologies not previously available. 



Block Diagram 



OPTICAL MENU 

CONFtGURATIOfJ 

lABELS 










TTL SERIAL 
ASYNCHRONOUS 
DECODED DATA 










I/O 
DRIVERS 






CONFIGURATION 
COMMANDS 
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Contact Scanner Performance 

SUMMARY 

The HP SmartWand is a high performance contact bar 
code reader designed to scan and decode bar code labels 
located on uniform surfaces. The optics in the wand are 
designed to operate with the tip touching the bar code 
labels while scanning. The scanner is capable of reading 
through plastic laminates up to 0.25 mm (0.010") thick. The 



synthetic sapphire ball which contacts the labels is self 
cleaning and nearly impervious to wear The low weight 
and compact shape allows ease of use and helps to 
reduce worker fatigue. The rugged industrial design allows 
use in both indoor and outdoor environments. 



TYPICAL WAND CHARACTERISTICS 



Parameter 


HBCR-8300 
General Purpose 


HBCR-aSOO 
High Resolution 


HBCR-8100 
Low Resolution 


Nltoiinal Narrow Element Width 


0.19 mm (0.0075 in,) 


0.13 mm (0.005 in.) 


0.33 mm (0.013 in.) 


Wavelength 


655 nm (visible red) 


sib nm (infrared) 


655 nm (visible red) 


Scan Speed 


3-50 in./sec. 


3-50 in. /sec. 


3-50 in./sec. 


Tilt Angle 


0^ - 40'' 


0^ - 40° • 


0° ^.40° 


Minimum Bar/Space Contrast 
at Specified Wavelength 


45% 


45% 


45% 



ENVIRONMENTAL PERFORMANCE 



Parameter 


Conditions 


Operating Temperature 


-20° to +70*' G (-4° to 158° F) 


Storage Temperature 


-40° to +70^0 (-40° to +158<'F) 


Humidity 


5% to 95% (non-condensing) 


Operating Altitude 


Sea Level to 4,600 metres (15,000 feet) 


Storage Altitude 


Sea Level to ISfSOO metres (50,000 feet) 


Vibration 


Random: 5-500 Hz, 3.41 g rms, 10 minutes per axis 

Swept Sine: 55-500 Hz, @ 3 g, 1 minute/octave, 10 minutes each resonance 


Shock 


500 g's at 1 millisecond, 18 shocks (3 each, 6 surfaces) 


Ambient Light 


to lOOkLux (Direct sunlight) 


Rain 


MIL-STD-810, Method 506, Procedure II, Drip 


Dust 


MIL-STD-810, Method 510, Blowing Dust 



Mechanical Specifications 







790(31) 






230 (9) 


L^ 


590 <27) 
17.6 (Q.69)-^ 





® 


180.6 l7) 


\ 


1 


DO. 


^^^:=l^< 


M 




) (0.52} 431 A. 
-SAPPHIRE TIP 


y- METAL CASE 


t 




.9 

94> 

i 








.. 


t=- 


2: 






N! 


1 V^ HBCR-8300 1 

-1S8.0 i^,m ■— — 






^,„ 














NOTE; ALL DIMENSIONS IN MILLIMETRES AND tlNCHESK 
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Programmable Configuration 

The HP SmartWand can be configured by scanning a 
series of special menu labels or by transmitting escape 
sequences from the host system to the wand. This allows 
decoding options and interface protocols to be tailored to 
a specific application. The configuration is stored in non- 
volatile memory and cannot be changed by removing 
power from the wand or by scanning standard bar code 
labels. The configuration information can be transmitted 
to the host system by scanning a bar code label in the 



configuration menu or by sending the appropriate escape 
sequence from the host system. The wand can be recon- 
figured at any time to accommodate changing application 
requirements. Configuration labels and the escape se- 
quences with detailed instructions on how to use each of 
them are printed in the HP SmartWand Users Manual (Part 
# HBCR-8997). Configuration labels (Part # HBCR-8998) 
can also be purchased separately as an accessory. 

An example configuration display screen with the default 
settings is shown. 



CONFIGURATION DISPLAY SCREEN 



CONFIGURATION DISPLAY SCREEN 


version 12.x (c) Hewlett Packard 1986 | 


CODE 


READ 


CHECK CHAR 


LENGTH 


CODE ID 


OTHER CONFIG. SETTINGS 






verif 


xmit 


min max 


xmit:(off) 




Code 39 


(yes) 


(no) 


(yes) 


(1) (32) 


^ (a) 




Int. 2/5 


(yes) 


(no) 


(yes) 


(4) (32) 


(b) 


(variable length) 


UPC/EAN 


(yes) 


yes 


yes 


fixed 


(c) 




Codabar 


(yes) 


no 


no 


(1) (32) 


(d) 


(start/stop transmitted) 


Code 128 


(yes) 


yes 


no 


(1) (32) 


(e) 




Code 11 


(yes) 


(1) 


yes 


(1) (32) 


(f) 




MSI Code 


(yes) 


yes 


yes 


(1) (32) 


(g) 




- MESSAGE COMPONE^ 


JTS (control character = 


A + letter) - 


I 


n 


header:( ) 






no-read: ( ) 


trailer: (aMaJ) 






message ready:( a F) 


reader address:( ) 






message not ready: ( aU) 


• - SERIAL PORT 

baud rate: (9600) 




nA/-MM^ uir>^r-i i a mc-^i if^ 1 




XON/OFF protocol: (off) 


no-read recognition:(off) 


parity: (O's) 




Single Read Mode:(off) 


scanner:(enabled) 


stop bits:(1) 










(20ms)delay:(off) 











Note: This is a partial listing of configurable parameters. Please refer to the HP SmartWand 
Users Manual (Part # HBCR-8997) for a complete listing. 



Bar Code Decoding 
Performance 

BAR CODE SYMBOLOGIES SUPPORTED 

The HP SmartWand automatically recognizes and decodes 
Code 39 (3 of 9 Code), Interleaved 2 of 5, Universal 
Product Code (UPC), European Article Numbering Code 
(EAN), Japanese Article Numbering Code (JAN), Codabar 
(NW7 Code), Code 128, MSI Code, and Code 11. Minimum 
and maximum length values can be configured for each 
code (except UPC/EAN/JAN) and all codes can be scanned 
bi-directionally. All code types and their decoding format 
options can be enabled or disabled using either the optical 
configuration menu or escape sequences. 

Code 39, an alphanumeric bar code, can have message 
lengths up to a maximum of 32 characters. An optional 
check character can be used with these codes and the HP 
SmartWand can be configured to verify this character. 
Transmission of the check character is optional. Extended 
Code 39 can be enabled as the full ASCII conversion 
option for Code 39. 

Interleaved 2 of 5, a compact numeric only bar code, can 
be read with variable message lengths from 4 to 32 char- 
acters in even number increments. It can also be read with 
fixed message length exactly 2 characters long, with fixed 
message lengths that are exactly 6 or exactly 14 characters 
long, or with a fixed message length from 4 to 32 characters 
in even number increments. Check character verification 
and transmission are optional. 
Standard UPC, EAN and JAN bar codes including UPC-A, 



UPC-E, EAN-8, EAN-13, JAN-8 and JAN-13 are fixed length 
numeric only bar codes that have automatic check char- 
acter verification and transmission. Decoding can be re- 
stricted to UPe-A and UPC-E. UPC-E labels can be ex- 
panded into the UPC-A format upon transmission. Sup- 
plemental encodations can be enabled in 2 digit, 5 digit, or 
both 2 and 5 digit lengths. Labels with supplemental 
encodations, or "add-on's" must be scanned from left to 
right in one stroke so that the supplementals are scanned 
after the main label. When automatic recognition of sup- 
plemental encodations is enabled, labels with or without 
add-on's are decoded. 

Codabar, a numeric bar code with special characters, can 
have a message lengths up to a maximum of 32 characters. 
The HP SmartWand can be configured to transmit or 
suppress the data contained in the start and stop char- 
acters. 

Code 128, a compact full ASCII bar code, can have mes- 
sage lengths up to a maximum of 31 characters in codes A 
and B, and 62 characters in code C." Check character 
verification is automatic and check character transmission 
is always suppressed. 

Code 11, a numeric high density code, can have message 
lengths up to 32 characters. Verification of one or two 
check characters must be enabled, and the check char- 
acter(s) are always transmitted. 

MSI Code, a continuous numeric only code, can have 
message lengths up to 32 characters. The check digit, a 
modulo 10 checksum, is always verified and transmitted. 
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DECODING PARAMETERS 

Parentheses indicate the parameter is optically configur- 
able. Brackets indicate the parameter is escape sequence 
configurable. Default settings are shown. 



Other default decoding parameters: 
Extended Code 39 (full ASCII conversion) is disabled. 
Interleaved 2 of 5 message length is variable. 
UPC/EAN/JAN supplemental digits are disabled. 
Codabar stop/start characters are transmitted. 



Code 


Code 
Status 


Clecki 


rlilbcter 


Message Length 


Code l,D. Character 
Transmit [(disabled)] 


Veriflcallon 


TVansmit 


Minimum 


Maximum 


cmisQ 


{(enabled)l 


{(disabled)] 


[(yes}] 


(1) 


(32) 


t(a)} 


Interleaved 2 of 5 


((enabled)] 


it(disabled)] 


l(yes)] 


f(4)] 


imn 


[(b)] 


upc/ean/jaIj 


i(enabled)] 


yes 


yes 


fixed 


[(c)] 


Codabar 


((enabled)] 


no 


no 


(1) 


(32) 


mi 


Code 128 


[(enabled)] 


yes 


no 


(1) 


(32) 


im 


Code 11 


[(enabled)] 


[(1)1 


yes 


(1) 


(32) 


i(t)] 


MSI Code 


[(enabled)] 


yes 


yes 


(1) 


(32) 


iig)] 





MESSAGE COMPONENTS 

There are three optical or escape sequence configurable 
message components that can be defined by the user and 
added to the decoded data transmitted by the HP Smart- 
Wand. The message components are: header, trailer, and 
code identification character. A no-read message option is 
also available. 

The header, which precedes the decoded data, and the 
trailer, which follows the decoded data, can contain up to 



10 ASCII characters. The code identification character is a 
single ASCII character which immediately precedes the 
decoded data and is used to identify the bar code symbol- 
ogy that was decoded. The no-read message can be up to 
10 ASCII characters and can be transmitted in place of 
decoded data if a bar code label is scanned and a decode 
does not occur. 

The default settings for the message components are 
shown. 



Message Parameter 


Configurable Options 


Default Setting 


Header: 

Trailer; 

No Read Message: 

Code Identification Character: 


to 10 ASCII characters 
to 10 ASCII characters 

to 10 ASCII characters 

1 ASCII character 


Characters (empty buffer) 

Characters (empty buffer) 
See ''Decoding Parameters'' table 



Electrical Interface 



PIN DIAGRAM 



l>ln# 


Wire 
Color 


Function 


1 


^ 


N/C 


2 


White 


TxD Transmitted Data (from the wand) 


3 


Green 


RxD Received Data (to the wand) 


4 


_ 


N/C 


5 


_ 


N/C 


6 


_ 


N/C 


7 


Black 


Ground 


8 


— 


N/C 


9 


Red 


Vcc 


Shelf 


— 


Shield 



o o o o o 

12 3 4 5 



o o o o 

6 7 8 9 



MALE 9 PIN SUBMINIATURE D CONNECTOR 
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Pin Description 



PIN 2 

TxD — This is the transmitted serial data line from the HP 
SmartWand. It obeys RS232 data formats, but uses zero to 
five volt logic level swings. It can be described as TTL level 
RS232. This will drive TTL, LSTTL, and CMOS inputs. The 
output circuit is shown: 



TxD Oiitpui Sp^lllcalions 
<Vcc * 5 Volts DC (§ Ta ^26-=^ C) 


VOH 


2.00 VDC C^ 740 M 
3.00 VDC (^ 410 /xA 
4.00 VDC @ BSfjiA 


IVoH-Voc-0.7- 
(3100 *(oh)J 


Vol 


OM VDC @ 20 mA 




lot 


20 mA maximum 




Vmax 


30 VDC 


(maximum voftage for 
external pull up resistor) 



HP SMART WAND 



TxD- 



"n 




J 



PIN 3 

RxD — This is the received serial data line to the HP Smart- 
Wand. It expects RS232 serial data formats, and will accept 
either RS232 signal levels (-3 to -15 volts low and +3 to 
+15 volts high), or TTL levels (0.8 volts low and 2.0 volts 
high). The two resistors provide current and voltage protec- 
tion to the CMOS gate. This allows the use of RS232 level 
voltages. -15.0 to +0.8 volts are valid logic low levels. +2.0 
to +15.0 are valid logic high levels. The input circuit is 
shown: 



RxD Input Speoificdti0iid 
(Vcc = 5 Volts DC <§ Ta ==25° C) 



VlL 



2.00 VDC # 500 ^A 



O-BOVDC^IM 



r" 



HP SMART WAND 



100 Kn r*^^ 

-Wr \\^^ — ■ 



l_. 



PINS 

Vcc — This is power to the wand. The allowable voltage 
range is 4.50 to 6.00 volts DC with a maximum of 100 
millivolts of peak to peak ripple (20 Hz - 50 kHz). The 
current draw of the HP SmartWand is variable. When the 
wand Is not scanning bar code labels, the microprocessor 
in the wand goes into an idle mode, and draws a minimum 
amount of current. Scanning a bar code label activates the 
wand, and the current draw will rise to a higher level, until 
the decoding is completed and all of the data has been 
transmitted. On power up and during configuration (scan- 
ning configuration bar code labels or storing configuration 
with escape sequences), a non-volatile EEPROM is ac- 
cessed for several milliseconds (100 mS typical), and the 
wand requires a higher current level. 



Vcc Values 




Mm 


Max 


Operating voltage, Vqc 


4,6 VDC 


ao voc 


Absolute ratmg, Vcc 


-0.3 VDC 


e.ovDC 



lypical Ice Values 


Voo 


4.5 volts 


5,0 vofts 


6.0 volts 


icc^clt^ 


9 mA 


10 mA 


12 mA 


Ice Scanning 


14 mA 


16 mA 


20 mA 


tec Configuring 


23 mA 


25 mA 


^9mA 



PIN 7 

Ground — The HP Smart Wand needs to be well grounded 
for proper protection. 



SHELL 

Shield - Shield is connected to the metal housing, the wire 
braid, and the metal HP SmartWand Case. Shield is also 
connected to ground inside the HP SmartWand. 
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DATA COMMUNICATIONS 



Data Communlcationd 






Parameters 


Configurable Options 


Default Setting 


Data Rate: 


150, 300, 600, 1200, 2400. 
4800, 9600, 19.2 K Baud 


9600 Baud 


Parity: 


O's, 1's, odd, even 


O's Parity 


Stop Bits: 


lor 2 


1 stop bit 


Intercharacter Delay: 


1 to 250 milliseconds 


20 milliseconds 




enabled or disabled 


disabled 



RS232 COMPATIBILITY 

Input to the HP SmartWand is fully RS232 compatible. 
Output from the HP SmartWand is not at RS232 levels, and 
does not meet RS232 specifications for voltage swings. A 
majority of RS232 interfaces on computers and other 
equipment will allow use of TTL level serial data. The use 
of a receiver IC such as the TI75189 or Motorola MC1489, 



is possible if the response control lines are not connected 
(the pins left floating). Please refer to the HP SmartWand 
Users IVIanual (Part #HBCR-8997) for a more detailed 
discussion on interfacing the HP SmartWand to other 
systems. 



Regulatory Information 

The digital circuitry used to obtain the high performance 
features of the HP SmartWand includes oscillators which 
generate radio frequency energy. If not installed and used 
properly, the wands may cause interference to radio and 
television reception. The wands have been type tested 
with the standard connectors and found to comply with 
the limits for a Class B computing device in accordance 
with the specifications in Subpart J of Part 15 of FCC 
Rules, which are designed to provide reasonable protection 
against such interference. However, there is no guarantee 
that interference will not occur in a particular installation. 
If this equipment does cause interference to radio or 
television reception, which can be determined by turning 
the equipment off and on, the user is encouraged to try to 
correct the interference by one or more of the following 
measures: 

• Reorient the receiving antenna 

• Relocate the wand with respect to the receiver 

• Move the wand away from the receiver 

If necessary, the user should consult the dealer or an 
experienced radio/television technician for additional sug- 
gestions. The user may find the following booklet prepared 
by the Federal Communications Commission helpful: "How 
to Identify and Resolve Radio-TV Interference Problems". 
This booklet is available from the U.S. Government Printing 
Office, Washington, D.C. 20422, Stock No. 004-00345-4. 

If the HP SmartWand is sold without a connector it is 
defined as a subassembly and the FCC Identification num- 
bers no longer apply. In those situations, the user has the 
responsibility to assure FCC compliance of his entire 



system, both HP SmartWand and host system. Hewlett- 
Packard assumes no responsibility or liability for users of 
HP SmartWands without connectors that fail to comply 
with FCC regulations. 



Moiei 


Fdt Idesliticatlon 


HBCR-8500 


FCC ID: CUP6Z939965D 
HEWLETT-PACKARD 


HBCR-8300 


FCC ID: CUP6Z939963D 
HEWLtl 1 -PACKARD 


HBCR-8100 


FCCID:CUP6Z939961D 
HEWLETT-PACKARD 



Warranty and Service 

HP SmartWand is warranted for a period of one year after 
purchase covering defects in material and workmanship. 
Hewlett-Packard will repair or, at its option, replace products 
that prove to be defective in material or workmanship 
under proper use during the warranty period. 

NO OTHER WARRANTIES ARE EXPRESSED OR IMPLIED, 
INCLUDING BUT NOT LIMITED TO THE IMPLIED WAR- 
RANTIES OF MERCHANTABILITY AND FITNESS FOR A 
PARTICULAR PURPOSE. HEWLETT-PACKARD IS NOT 
LIABLE FOR CONSEQUENTIAL DAMAGES. 

For additional warranty or service information please con- 
tact your local Hewlett-Packard sales representative or 
authorized distributor. 
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HP smartwand Selection Guide 



Product 



HBCR-8300 General Purpose 



Bar Code Label Description 

• Nominal narrow element width of 0.19 mm 
(0.0075 in.) or greater 

• Reads uniform dot matrix and standard thermal 
printing as well as high quality pre-printed labels 

• DOES NOT read infrared (black on black) 
security labels 



Typical Label to be 
Scanned by this model 

High Density 7.5 hnil 
Code 39 Label 



HBCR-8100 Low Resolution 



Nominal narrow element width of 0.33 mm 
(0.013 in.) or greater 

Reads poorer quality dot matrix and standard 
thermal labels with non-uniform bar edges, 
minor spots and voids, faded print 
DOES NOT read infrared security labels 



Low Density 13 mil 
Code 39, Dot Matrix Label 




HBCR-8500 High Resolution 



Nominal narrow element width of 0.13 mm 
(0.005 in.) or greater 

Reads very high density high quality labels 

printed with carbon based ink 

Reads infrared security labels 

DOES NOT read standard white thermal 

printed paper; if thermal printed labels are to be 

used, they MUST BE PRINTED on a special 

infrared type BUFF paper. 

DOES NOT work well with poor quality labels. 



Very High Density 
5 mil Code 39 Label 

illlilllllllllMI 



Ordering information 



Product Number 

HBCR-8300 
HBCR-8300 Opt B01 

HBCR-8100 
HBCR-8100 Opt. B01 

HBCR-8500 
HBCR-8500 Opt. B01 

Literature Number 

HBCR-8997 

Accessory Number 

HBCS-4999 
HBCR-8998 



Description 

General Purpose HP SmartWand (without manual) 
General Purpose HP SmartWand (with manual) 

Low Resolution HP SmartWand (without manual) 
Low Resolution HP SmartWand (with manual) 

High Resolution HP SmartWand (without manual) 
High Resolution HP SmartWand (with manual) 

Description 

HP SmartWand Users Manual for HBCR-8XXX Series 

Description 

Replacement tip for HBCR-8XXX Series 

HP SmartWand Configuration Menus for HBCR-8xxx series (set of three) 
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IVI 



HEWLETT 
PACKARD 



LOW CURiENT DIGITAL BAR CODE WANDS 


METAL, LOW RESOLUTION 

METAL, GENERAL PURPOSE RESOLUTION 

METAL, HIGH RESOLUTION 

POLYCARBONATE, LOW RESOLUTION 

POLYCARBONATE, GENERAL PURPOSE RESOLUTION 

POLYCARBONATE, HIGH RESOLUTION 


HBCS-6100 

HBCS-6300 

HBCS-6500 

HBCS-5000/5100 

HBCS-5200/5300 

HBCS-S400/5500 



Features 



ULTRA LOW CONTINUOUS CURRENT DRAIN 

— Less Than 5 mA 

HIGH AMBIENT LIGHT REJECTION 

— Operates in Direct Sunlight 

AVAILABLE IN THREE RESOLUTIONS TO MEET 
A VARIETY OF SCANNING NEEDS 

VISIBLE RED (655 nm) AND INFRARED (820 nm) 
VERSIONS FOR READING A WIDE RANGE OF 
PRINTING TYPES AND COLORS 

SCAN ANGLE to 45 DEGREES 

AVAILABLE IN EITHER HIGH IMPACT 
POLYCARBONATE OR INDUSTRIAL METAL 
HOUSINGS 

OPERATING TEMPERATURE -20°C to -f 65°C 

SEALED REPLACEABLE SAPPHIRE TIP 

— Provides Protection from Contamination Due 
to Dirt and Debris 

DIGITAL OUTPUT 

— Open Collector Output Compatible with TTL 
and CMOS Logic 

SINGLE 5 VOLT SUPPLY 



Description 



Hewlett-Packard's Low Current Digital Bar Code Wands are 
hand-held scanners optimized to provide excellent reading 
of all common bar code formats. The wands contain an 
optical sensor with a 655 nm visible red or an 820 nm 
infrared LED; a photodetector IC; and precision aspheric 
optics. The internal signal conditioning circuitry converts 
the optical information into a logic level pulse width repre- 
sentation of the bars and spaces. 

Available in a choice of three resolutions, these wands have 
been designed to cover a wide range of bar code printing. 
The general purpose resolution wands, with their 0.19 mm 
(0.0075 in.) spot size, are excellent choices for reading a 
wide range of bar code symbols. For reading very high 
density symbols, the high resolution wands with a 0.13 mm 
(0.005 in.) spot size, are the appropriate choice. For lower 
resolution or poorly printed dot matrix symbols, the low 
resolution wands have a spot size of 0.38 mm (0.013 in.) to 
help reject extraneous spots and voids. 




All of the wands have a special circuit design that provides 
for extremely low current drain (less than 5 mA) with 
continuous operation. This makes them ideal for use on 
battery powered systems where low power drain will extend 
battery life. These wands also have excellent ambient light 
rejection, allowing full operation in direct sunlight. 

All of HP's Low Current Digital Bar Code Wands are FCC 
and VDE approved. They feature a shield for maximizing 
immunity to electrostatic discharge (ESD), electromagnetic 
interference (EMI) and ground loops. The shield is also 
designed to eliminate noise from capacitively coupled inputs. 

The standard wand configuration includes a strain relieved 
coiled cord, which has a comfortable extended length of 
190 cm (75 in.). Maximum length is 250 cm (100 in.). The 
standard connector on the polycarbonate wands is a 5 pin, 
240 degree DIN connector. On the metal wands the standard 
connector is a 5 pin, 240 degree DIN connector with metal 
locking ring. 
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Applications 



The digital bar code wand is a highly effective alternative to 
keyboard data entry. Bar code scanning is faster and more 
accurate than key entry and provides far greater throughput. 
In addition, bar code scanning typically has a higher first 
read rate and greater data accuracy than optical character 
recognition. When compared to magnetic stripe encoding, 
bar code offers significant advantages in flexibility of media, 
symbol placement, and immunity to electromagnetic fields. 

Hewlett-Packard's Low Current Digital Bar Code Wands are 
especially designed for battery powered applications where 
low power drain is a primary concern. With continuous 
current draws of less than 5 mA, these wands can be used 
on battery powered systems without sacrificing battery life 
or requiring special "strobing" circuits. They are also ideal 
for AC powered systems where conventional wand current 
drains may require an increased power supply design. 



In addition to their low current drain, these wands are also 
designed to work in high ambient light, such as outdoors or 
near large windows. This feature is extremely useful in 
applications such as inventory control on receiving docks, 
automobile tracking outdoors and check-out stands out- 
doors or near large store front windows. 

Because the low resolution and the general purpose resolu- 
tion wands use an emitter wavelength of 655 nm, they are 
extremely versatile in the range of printing type and colors 
that they will read, including thermal printing and dot matrix 
printing. 

Available in either a light weight polycarbonate case or a 
rugged metal case, these wands are excellent choices for 
both light industrial and commercial applications, or heavy 
industrial and LOGMARS applications. 



Recommended Operating Conditions 



Parairi^ler 


Symtiol 


Mlflo 


mm. 


mm 


mtm 


Nomina! Narrow Element Width 
HSC8-50D0/5100/6W 




0J3 (0.013) 




mm(io.) \ 




HBGS-620D/5300/6300 




QM (0.0075) 




it»m(in.) 




HBOS-6400/550a/6500 




0.13(0.005) 




mm (in.) . 




Scan Velocity 


VsCAN 


76(3) 


1^7(50) 


cmMm (in/sao) 




Contract 


RW"f^B 


45 




% 


■ M •. 


Svtppiy Voltage 


Vs 


45 


$«5 


Volts 


2 


Temperature 


Ta 


^20 


f65. 


°G 




Ambient tight 


. Bv 




100.000 : 


lux 


S 


Tift Angle 


(See Figure 2) 




Orientation 


^Soo Figures) . 





NOTES: 

1. Contrast is defined as Rw-Rb where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars, measured at 
tiie emitter wavelength (655 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rs = 
PCS*Rw- 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Ambient light sources can be diffuse tungsten, sodium, mercury, fluorescent, sunlight, or a combination thereof. 



Absolute Maximum Ratings 



Parameter 


Syinljol 


Milt. 


l^ax. 


Units 


Not^ 


Storage Temperature 


Ts 


-40 


+75 


^C 




Operating Temperature 


Ta 


-20 


+65 


'^O 




Supply Voltage 


vs 


-0.6 


+S,00 


V 




Output Transistor Power 


Ft 




150 


mW, 




Output Collector Voltage 


Vo 


-as 


+20. 


V 
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Electrical Operation 

The HBCS-5XXX/6XXX family of digital bar code wands 
consists of a precision optical sensor and an electronic 
circuit that creates a digital output of the bar code pattern. 
The open collector transistor requires only a pull-up resistor 
to provide a TTL compatible output from a single 4.5V to 
5.5V DC power supply. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic low 
(0) level output (see Figure 1). The initial state will be 
indeterminate. However, if no bar code is scanned, after a 
short period (typically less than 1 second), the wand will 
assume a logic low state. This feature insures that the first 
bar will not be missed in a normal scan. 



The wands provide a case, cable and connector shield 
which must be terminated to logic ground or, preferably, to 
both logic ground and earth ground. The shield is connected 
to the metal housing of the 5 pin DIN connector 

All standard HP Low Current Digital Bar Code wands are 
certified to meet FCC Class B and VDE Level B standards. 
The shield must be properly terminated in order to maintain 
these approvals and to keep the cable from acting as an 
antenna, injecting electrical noise into the wand circuitry. 
Grounding the shield will also provide a substantial improve- 
ment in EMI/ESD immunity. 

The recommended logic interface for the wands is shown in 
Figure 5. This interconnection provides the maximum BSD 
protection for both the wand and the user's electronics. 



Electrical Characteristics 



Parameter 


Symbor 


Mill. 


IVP^ 


Max. 


Units 


Conttitlons 


Notes 


Supply Current 


% 




3.5 


5.0 


mA 


Vs-S.OV 


4,6 


High Level Output Current 


(oh 






1.0 


i"A 


VoH^2.4V 




Low Level Output Voltage 


Vol 






0.4 


V 


lot- 16 mA 




Output Rise Time 


tr 




3.4 


20 


JUS 


10%»90% 
Transition 
Rl^IK 


6 


Output Fall Time 


tf 




12 


20 


MS 


6 


Switch Bounce 
H8CS-50PO/5200/5400 


kb 




0.5 


5,0 


ms 




7 


Electrostatic Discharge Immunity 


ESD 




2S 




kV 




8 


Wake-Up Time 


tw 




50 


200 


ms 




9 



NOTES: 

4. Push-to-read switch (if applicable) is depressed. 

5. Not including pull-up resistor current. 

6. See Figure 1. 

7. Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vq). 

8. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 (1 
resistor. No damage to the wand will occur at the specified discharge level. 

9. Afterthistime, the wand is operational. 






Figure 1. Typical Output Waveform 
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Depth of Field 



Testing 



Hewlett-Paclord Digital Bar Code Wands are designed for 
contact scanning. However, it is possible to read through 
some overlay or covering material depending on the thick- 
ness of the material and the angle at which the wand is 
held. Figure 2 shows the relationship between tilt angle and 
depth of field. 



All Hewlett-Packard Digital Bar Code Wands are 100% 
tested for performance and digitizing accuracy after manu- 
facture. This insures you of the consistent quality product 
you expect from HR More information about our test 
procedures, test set-up, and test limits are available upon 
request. 




10 20 30 40 50 

« - TILT ANGLE - DEGREES 



Figure 2. Wand Height vs. Tilt Angle 




Figure 3. Preferred Orientation 



Selection and Application Guide 





HBCS 

mm 


HBCS 
5100 


HBCS 
S200 


mcB 


HBCS 
6400 


HBCS 
6600 


HBCS 
6100 


HBCS 
6300 


HBCS 
SSOO 


Wavelength (nm) 


665 


656 


656 


mB 


820 


620 


655 


665 


620 


Nomina! Marrow Element Width 
(mm) 
<fnch) 


ass 
aois 


0.33 
0,013 


0.19 
a0076 


0,19 
a0076 


ai3 

0.005 


013 
0.006 


0.3S 
0013 


0.19 ; 
0.0076 


0.13 
0.005 


Case Material 
Polycarbonate 
Metal 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Switch 


Yes 


No 


Yes 


No 


Yes 


No 


No 


No 


No 


Will Read Bar Codes Printed Using: 
Regular Thermal Paper 
Dye-Based Inks 
Carbon Bmedt Inks (Note 10) 
Colors (Note 11) 


Yes 
\fes 
Yes 

Yes 


Yes 

Yes 


Yes 
Yfes 
Yes 
Yes 


Y^ 
Yes 
Yes 
Yes 


No 
No 
Yes 
No 


No 
No 
Yes 
No 


Yes 
Yes 
Yes 


Yes 
Yes 
Yes 
Yes 


No 
No 
Yes 
No 


Best Choice For: 
Widest Range of Bar Code Printing 
Highest Resotutlon Printing 
Low Resolution or Poor Quality Printing 


X 


X 


X 


X 


X 


X 


X 


X 


X 



NOTES: 

10. For "black-on-biack" bar codes, use thie infrared (820 

11. For color bar codes the background (spaces) should 



nm) wands only. 

reflect red light, and the bars should absorb red light. 
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Certification 

FCC Certification (USA Only) 



Model 


FCC Identification 


HBCS-6100 through -61 XX 


FCC ID: CUP6Z9HBCS~610f 
HEWLETT—PACKARD 


HBCS-630D through -63XX 


FCC ID: CUP6Z9HdlS-6300 
HEWLETT-PACKARD 


HBCS-6500 through -66XX 


FCC ID: CUP6Z9HBCS-6500 
HEWLhI 1— PACKARD 


HBCS-SOOO through -5XXX 


FCC ID: CUP6Z9HBCS-5000 
HEWLETT-PACKARD 


HBCS-5100 through -51 XX 


FCC ID: CUP6Z9HBCS'5100 
HEWLETT— PACKARD 


HBCS-5200 through -52XX 


FCC ID: CUP6Z9HBCS-5200 
HEWLETT— PACKARD 


HBCS-5300 through -53XX 


FCC ID: CUP6Z9HBCS-5300 
HEWLbl 1— PACKARD 


HBCS-5400 through -54XX 


FCC ID: CUP6Z9HBCS-5400 
HEWLbJ 1— PACKARD 


HBCS-5500 through -55XX 


FCC ID: CUP6Z9HBCS-5500 
HEWLEI 1— PACKARD 



This equipment generates radio frequency energy and if 
not installed and used properly, may cause interference to 
radio and television reception. It has been type tested and 
found to comply with the limits for a Class B computing 
device in accordance with the specifications in Subpart J of 
Part 15 of FCC Rules, which are designed to provide 
reasonable protection against such interference. However, 
there is no guarantee that interference will not occur in a 
particular installation. If this equipment does cause inter- 
ference to radio or television reception, which can be 
determined by turning the equipment off and on, the user 
is encouraged to try to correct the interference by one or 
more of the following measures: 

• Reorient the receiving antenna 

• Relocate the wand with respect to the receiver 

• Move the wand away from the receiver 

If necessary, the user should consult the dealer or an 
experienced radio/television technician for additional sug- 
gestions. The user may find the following booklet prepared 
by the Federal Communications Commission helpful: "How 
to Identify and Resolve Radio-TV Interference Problems". 
This booklet is available from the U.S. Government Printing 
Office, Washington, D.C. 20422, Stock No. 004-00345-4. 



interface 
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HBCS-5XXX 



© 




HBCS-6XXX 



NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 



PIN 


WIRE COLOR 


FUNCTION 


1 
2 
3 


RED 

WHITE 

BLACK 


Vs SUPPLY VOLTAGE 
Vo OUTPUT 
GROUND 


4 


N/A 


N/C 


5 


N/A 


N/C 


CASE 


- 


SHIELD (MUST BE 
CONNECTED) 



Figure 4. Connector Specifications. 




ELECTROSTATIC DISCHARGE 
SUPPRESSION INTERFACE 



SYSTEM INTERFACE 



©TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. TEMPE AZ. 



Figure 5. Recommended Logic Interface (When earth ground is 
not avaiiabie, connect shield to logic ground, as shown 
by dotted line). 

The wands include a standard 5 pin, 240° DIN connector 
The detailed specifications and pin-outs are shown in Fig- 
ure 4. Mating connectors are available from RYE industries 
and SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connectors are listed below. 



Connector 


Configuration 


RYE IVIA8~5* 


5PJn 


SWITCHCRAFT 61GA$F* 


5 Pin 


SWITCHCRAFT 61HA5F 


5 Pin 


RYE MAB-6* 


6 Pin 


SWITCHCRAFT 61 HAeF 


epin 



•Suitable for non-locking connector only. 
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Maintenance Considerations 

There are no user serviceable parts inside the wand. The tip 
is designed to be easily replaceable, and if damaged it 
should be replaced. Before unscrewing the tip, disconnect 
the wand from the system power source. The part number 
for the wand tip is HBCS-2999 for the HBCS-5XXX family 
and HBCS-4999 for the HBCS-6XXX family. The tips can be 
ordered from any Hewlett-Packard authorized distributor. 



Optional Features 



For options such as special cords, connectors or labels, 
contact your nearest Hewlett-Packard sales office or author- 
ized representative. 




Figure 6A. HBCS-2999 Sapphire Tip 




Figure 6B. HBCS-4999 Sapphire Tip 



Wand Dimensions 




300(12.00) ^L 230(9.00) ^ L 790{3!.00r 

200(8,00) ^ T^ %0.6{7.00) *! WSWm 



HBCS-50/52/5400 



HBCS-5t/53/5500 



DfMENSJONS IN 
MltUlMETRES AWO ONCHES) 




HBCS-$XXX 



Figure 7. 



3-18 



i^^ 



HEWLETT 
PACKARD 



SAPPHIRE TIP 

DIGITAL BAR CODE 

WANDS 


HBCS-2200 
HBCS-2300 
HBCS-2400 
HBCS-2500 



Features 



SCAN ANGLE TO 45 DEGREES 

OPERATING TEMPERATURE -20° C TO +65° C 

AVAILABLE IN EITHER 0.19 mm (0.0075 IN.) OR 0.13 
0.13 mm (0.005 IN.) RESOLUTION 

SEALED REPLACEABLE SAPPHIRE TIP 

Provides Protection from Contamination Due to Dirt 

and Debris 

DIGITAL OUTPUT 

Open Collector Output Compatible with TTL 

and CMOS 

DECODABILITY SPECIFIED FOR GUARANTEED 
PERFORMANCE 

SINGLE 5 VOLT SUPPLY 

PUSH-TO-READ SWITCH (HBCS-2200/2400) 
Minimizes Power Consumption in Battery Operated 
Systems 

SOLID STATE RELIABILITY 

POLYCARBONATE CASE 
Durable, yet Lightweight 



Description 



iHewlett-Packard's Sapphire Tip Digital Bar Code Wands are 
liand-lieid scanners optimized to provide excellent reading of 
all common bar code formats. These wands contain an opti- 
cal sensor with a 700 nm visible red LED (HBCS-2200/2300) 
or an 820 nm infrared LED (HBCS-2400/2500); a photo IC 
detector; and precision aspheric optics. The internal signal 
conditioning circuitry converts the optical information into a 
logic level pulse width representation of the bars and spaces. 



Wand Dimensions 







HBCS-2200/2400 



The HBCS-2200/2300 wands, with their nominal 0.19 mm 
spot size, are excellent choices for reading a general range of 
bar codes. The HBCS-2400/2500 wands have a nominal spot 
size of 0.13 mm and are ideal for reading very high density 
bar code. 

All of the wands feature an internal shield for maximizing 
immunity to electromagnetic interference (ElVll), electrostatic 
discharge (ESD), and ground loops. The shield is also 
designed to eliminate noise from capacitively coupled inputs. 

The HBCS-2200 and HBCS-2400, with their push-to-read 
switch, are recommended for use in battery powered applica- 
tions requiring low power consumption. The HBCS-2300 and 
HBCS-2500 (without switch) are the usual choices for AC 
powered systems. 

The standard wand configuration includes a strain relieved 
coiled cord, which has a comfortable extended length of 190 
cm (75 in.). Maximum length is 250 cm (100 in.). The standard 
connector is a 5 pin, 240 degree DIN connector. 



HBCS-2300/2500 




note: dimensions in millimetres and (INCHES). 
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Applications 



Tlie digital bar code wand is a higliiy effective alternative to 
keyboard data entry. Bar code scanning is faster and more 
accurate than key entry and provides far greater throughput. 
In addition, bar code scanning typically has a higher first read 
rate and greater data accuracy than optical character recog- 
nition. When compared to magnetic stripe encoding, bar 
code offers significant advantages in flexibility of media, 
symbol placement and immunity to electromagnetic fields. 

Hewlett-Packard's sapphire tip wands are designed for use in 
applications where dirt and debris are a common occurrence 



and could cause clogging in a conventional open-tip wand. In 
addition, the sapphire ball provides superior wear resis- 
tance and improves scanning ease. The rugged yet light- 
weight polycarbonate case makes these wands ideal for use 
in commercial or light industrial applications. 

Applications include remote data collection, work-in-process 
tracking, point-of-sale data entry, inventory control, library 
circulation control, medical records tracking, and repair/ 
service work. 



Recommended Operating conditions 



Parameter 


Symbol 


Min. 


Max. 


Units 


Notes 


Nominal Narrow Element Width 
HBCS-2200/2300 




0.19 (0^0075) 




mm (in.) 




HBCS-2400/2500 




0.13 (0.005) 




mm (in.) 




Scan Velocity 


VSCAN 


7.6 (3) 


127(50) 


cm/sec (in/sec) 




Contrast 


Rw-Rb 


45 




% 


1 


Supply Voltage 


Vs 


4.5 


5.5 


Volts 


2 


Temperature 


Ta 


-20 


-h65 


^C 




Tilt Angle 


(See Figure 8) 


3 


Orientation 


(See Figure 1) 





Notes: 

1 . Contrast is defined as Rw-Rb, where Rw is the reflectance of the white spaces and Rb is the reflectance of the black bars, measured at the emitter 
wavelength (700 nm or 820 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rb = PCS*Rw. 

2. Power supply ripple and noise should be less than 100 mV peak to peak. 

3. Performance in sunlight will vary depending on shading at wand tip. 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


Max. 


Units 


Notes 


Storage Temperature 


Ts 


"40 


+75 


°C 




Operating Temperature 


Ta 


-20 


+65 


OQ 




Supply Voltage 
HBCS-2200/2300 


Vs 


-0.5 


+6.00 


V 




HBCS-2400/2500 


Vs 


-0.5 


+5.75 


V 




Output Transistor Power 


Pt 




200 


mW 




Output Collector Voltage 


Vo 


-0.5 


+20 


V 
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Electrical Operation 

The HBCS-2XXX family of digital bar code wands consists 
of a precision optical sensor, an analog amplifier, a digitiz- 
ing circuit, and an output transistor. These elements provide 
a TTL compatible output from a single 4.5V to S.SV power 
supply. The open collector transistor requires an external 
pull-up resistor for proper operation. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic low 
(0) level output. The initial or "wake-up" state will be inde- 
terminate. However, after a short period (typically less than 
1 second), the wand will assume a logic low state if no bar 
code is scanned. This feature insures that the first bar will 
not be missed in a normal scan. 

The wands provide a case, cable, and connector shield 
which must be terminated to logic ground or, preferably, to 
both logic ground and earth ground. The shield is con- 
nected to the metal housing of the 5 pin DIN connector. 



Grounding the shield will provide a substantial improvement 
in EMI/ESD immunity in AC powered systems. However, it 
is essential that the shield be properly terminated even 
when EMI and ESD are not a concern, otherwise the shield 
will act as an antenna, injecting electrical noise into the 
wand circuitry. 

The HBCS-2200/2400 wands incorporate a push-to-read 
switch which is used to energize the LED emitter and elec- 
tronic circuitry. When the switch is initially depressed, 
contact bounce may cause a series of random pulses to 
appear at the output (Vo). This pulse train will typically settle 
to a final value within 5 ms. 

The recommended logic interface for the wands is shown in 
Figure 9. This interconnection provides the maximum ESD 
protection for both the wand and the user's electronics. 



Electrical Characteristics 

(Vs = 4.5V to 5.5V, Ta = 25°C, Rl = 1 Kn to 10Kn, unless otherwise noted) 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Conditions 


Notes 


Supply Current 


Is 




42 


50 


mA 


Vs = 5.0V 


4 


High Level Output Current 


tOH 






400 


mA 


VoH = 2.4V 




Low Level Output Voltage 


Vol 






0.4 


V 


l0L= 16 mA 




Output Rise Time 


tr 




3.4 


20 


MS 


10%-90% 

Transition 

Rt = 1K 




Output Fall Time 


tf 




1.2 


20 


MS 




Switch Bounce 
HBCS-2200/2400 


tab 




0.5 


5.0 


ms 




5 


Electrostatic Discharge immunity 


ESD 




25 




kV 




6 



Notes: 

4. Push-to-read switch (if applicable) is depressed. 

5. Switch bounce causes a series of sub-millisecond pulses to appear at the output (Vo). 

6. Shield must be properly terminated (see Figure 9). The human body is modeled by discharging a 300 pF capacitor through a 500 Ct 
resistor. No damage to the wand will occur at the specified discharge level. 




Block Diagram 



HBCS-2300/2500 
(Without Switch) 




— ^amp::^ digitizer 1^ I 




Vsd) 



Vo(2) 

GNO (3) 

SHIELD (CASE) 



HBCS-2200/2400 
(with Switch) 




SHIELD {CASE) 
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scanning Performance 



(Vs = 5.0 V, Rl = 1 .0 to 10 Kn, Ta = 25° 


C, Scan Velocity = 50 cm/sec) 










Parameter 


Symbol 


HBCS- 


Typ. 


Max. 


Units 


Condition 


Fig. 


Note 


Decodablllty Index 


Dl 


2200/2300 


9 


22 


% 


Tilt Angle 0^ to 40" 

Preferred Orientation 

Standard Test Tag 


1»2,3 
4,7,9 


7,8 


2400/2500 


12 


22 


% 


Average Width Error 
(Narrow Bars) 


OSbn 


2200/2300 


0.005 
(0.0002) 




mm 

(in.) 


1,2,9 


7 


2400/2500 


0.024 
(0.0009) 




mm 

(in.) 


Average Width Error 
(Wide Bars) 


OSbw 


2200/2300 


0.003 
(0.0001) 




mm 

(in.) 


2400/2500 


0.023 
(0.009) 




mm 

(in.) 


Average Width Error 
(Narrow/ Spaces) 


OSsn 


2200/2300 


-0.011 
(-0.0004) 




mm 
(in.) 


2400/2500 


-0.027 
(-0.0106) 




mm 

(in.) 


Average Width Error 
(Wide Spaces) 


OSsw 


2200/2300 


-0.002 
(-0.0001) 




mm 
(in.) 


2400/2500 


-0.026 
(-0.0010) 




mm 
(in.) 


Deviation from Average 
(internal) 


de 


2200/2300 


0.018 
(0.0007) 


0.048 
(0.0019) 


mm 
(in.) 


1,2,5 
6,9 


7 


2400/2500 


0.019 
(0.0007) 


0.052 
(0.0020) 


mm 
(in.) 


Deviation from Average 
(First Bar) 


dbi 


2200/2300 


0.090 
(0.0035) 


0.152 
(0.0060) 


mm 

(in.) 


2400/2500 


0.060 
(0.0024) 


0.100 
(0.0039) 


mm 

(in.) 



Notes: 

7. The test tag for the HBCS-2200/2300 Wands (Figure 2a) consists of black bars and white spaces with a narrow element width of 0.19 mm 
(0.0075 in.) and a wide element width of 0.42 mm (0.0165 in.). This equates to a wide-to-narrow ratio of 2.2:1. A margin, or white reflecting 
area, of at least 5 mm in width precedes the first bar. 

The test tag for the HBCS-2400/2500 wands (Figure 2b) consists of black bars with a narrow element width of 0.13 mm (0.005 in.) and 
wide element width of 0.43 mm (0.017 in.),giving a ratio of 3.4:1 . The white spaces have a narrow element width of 0.28 mm (0.01 1 in.) and 
wide element width of 0.64 mm (0.025 in.) yielding a ratio of 2.3:1 . Both tags are photographically reproduced on diffuse reflecting paper 
with a PCS greater than 90%. 

8. Decodability index is a measure of the errors produced by the wand when scanning a standard test symbol at a constant velocity. It is 
expressed as a percentage of the narrow element width. 

For a more detailed discussion of the terms used here, see Hewlett-Packard Application Note 1013 "Elements of a Bar Code System" 
(publication number 5953-9387). 





HBCS-22/2400 HBCS-23/2500 

Figure 1. Preferred Wand Orientation 



a. HBCS-22/2300 Test Tag 



b. HCBS-24/2500 Test Tag 



Figure 2. Standard Test Tag Formats 
(Test Tags Enlarged to Show Detail) 
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Typical Performance Curves 

(Vs = 5 V, Rl = 1 Kn, Ta = 25° C, Tilt = 15° , VscAN = 50 cm/sec unless otherwise specified) 



















-■---. 


HBCS-24 


00/2500 


^-^^ 






'-•^ 


^ 




-— - 


HBCS-22 


00^2300 











4 5 6 

Vs - SUPPLY VOLTAGE - VOLTS 

Figure 3. Decodability Index vs. Supply Voltage. 
































\, 


HBCS-2400/: 


52i^ 




-^ 


V 


^•— - 


HacS«2200/2300 





















20 40 60 80 100 120 

VscAN - SCAN VELOCITY - cm/sec 

Figure 4. Decodability index vs. Scan Velocity. 
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4Q0/25Q0 


■dbi. — 






, ALL WANDS 


-<Ic 
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Vs - SUPPLY VOLTAGE - VOLTS 

Figure 5. Deviation from Average Widtii Error 
vs. Supply Voltage. 
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Figure 6. Deviation from Average Width Error 
vs. Scan Velocity. 
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H6C5 


1-2200/2 
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Figure 7. Decodability Index vs. Temperature. 
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e - Tl LT ANGLE - DEGREES 

Figures. Wand Height vs. Tilt Angle. 
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Selection Guide 



fJOIVUNAL 
NARROW 
ELEMENT 
WIDTH? 



LESS THAN 
7,6 MILS 



GREATER THAN OR 
EQUAL TO 7.6 MILS 



NEED 

SWITCHED 

WAND? 



NEED 

SWITCHED 

WAND? 



1 



I HBC$~2200 I 



NOTES: 

IF IT IS NECESSARY TO READ BAR CODE PRINTED IN COLORS OTHER THAN BLACK AND WHITE IT IS RECOMMENDED THAT EITHER THE 

HBCS-2200 OR HBCS-2300 WANDS BE SELECTED. 

IF IT IS NECESSARY TO READ SECURITY "BLACK-ON-BLACK" BAR CODE (CARBON-BASED BLACK AND WHITE BAR CODE WITH A BLACK 

OVERLAY), IT IS RECOMMENDED THAT EITHER THE HBCS-2400 OR THE HBCS-2500 WANDS BE SELECTED. 



4.7/LiF?p 



< 



Vsd) 

V. <^ 

|®TRANSZORf 

P6KE7.5C 
(3 EACH) 

Vo(2) 
«. 



GND(3) 




I SHIELD^ ^ 

L ICASE) <<_ 

ELECTROSTATIC DISCHARGE 
SUPPRESSION INTERFACE 



SYSTEM INTERFACE 



©TRANSZORB IS A REGISTERED TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. TEMPE AZ. 



Figure 9. Recommended Logic Interface (Wiien earth ground is 
not available, connect sliield to logic ground, as sliown by dotted 
line). 
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NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 



PIN 


WIRE COLOR 


FUNCTION 


1 
2 
3 


RED 

WHITE 

BLACK 


Vs SUPPLY VOLTAGE 
Vo OUTPUT 
GROUND 


4 
5 


N/A 
N/A 


N/C 
N/C 


CASE 


- 


SHIELD (MUST BE 
CONNECTED) 



Mechanical Consi(3erations 

Tiie wands include a standard 5 pin, 240° DiN connector. 
Tiie detailed specifications and pin-outs are shown in Figure 
10. Mating connectors are available from RYE Industries and 
SWITCHCRAFT in both 5 pin and 6 pin configurations. 
These connecors are listed below. 



Connector 


Configuration 


RYE MAB-5 


5 Pin 


SWITCHCRAFT 61 GA6F 


5 Pin 


SWITCHCRAFT 61 HA5F 


5 Pin 


RYE MAB-6 


6 Pin 


SWITCHCRAFT 61 GA6F 


6 Pin 



Maintenance Considerations 

There are no user serviceable parts inside the wand. The tip 
is designed to be easily replaceable, and if damaged it should 
be replaced. Before unscrewing the tip, disconnect the wand 
from the system power source. The part number for the wand 
tip is HBCS-2999. The tip can be ordered from any Hewlett- 
Packard franchised distributor. 



ID 



Figure 10. Connector Specifications. 



Figure 11. Sapphire Tip. 

optional Features 

For options such as special cords, connectors or labels, con- 
tact your nearest Hewlett-Packard sales office or franchised 
Hewlett-Packard distributor. 
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HiM 



HEWLETT 
PACKARD 



DIGITAL 
BAR CODE \A^ND 



HEDS-3000 
HEDS-3050 



Features 



• 0.3 mm RESOLUTION 

Enhances the Readability of dot matrix printed 
bar codes 

• DIGITAL OUTPUT 

Open Collector Output Compatible 
with TTL and CMOS 

• PUSH-TO-READ SWITCH (HEDS-3000) 
Minimizes Power in Battery 
Operated Systems 

• SINGLE 5V SUPPLY OPERATION 

• ATTRACTIVE, HUMAN ENGINEERED CASE 

• DURABLE LOW FRICTION TIP 

• SOLID STATE RELIABILITY 
Uses LED and IC Technology 

o SHIELDED CASE AND CABLE (HEDS-3050) 
Maximizes EMI/ESD Immunity in AC 
Powered Systems 



Description 



The HEDS-3000 and HEDS-3050 Digital Bar Code Wands 
are hand held scanners designed to read all common bar 
code formats that have the narrowest bars printed with a 
nominal width of 0.3 mm (0.012 in.). The wands contain an 
optical sensor with a 700 nm visible light source, photo IC 
detector, and precision aspheric optics. Internal signal 
conditioning circuitry converts the optical information 
into a logic level pulse width representation of the bars 
and spaces. 

The HEDS-3000 comes equipped with a push-to-read 
switch which is used to activate the electronics in battery 
powered applications requiring lowest power consump- 
tion. The HEDS-3050 does not have a switch, and features 
internal metal shielding that maximizes immunity to 

Wand Dimensions 



HEDS-3000 



PUSH-TO-BEAD 23(0,9) 
SWITCH \ 




c=C3IilQ|]^ C 




electromagnetic interference, electrostatic discharge, 
and ground loops in AC powered systems. Both wands 
feature a strain relieved 104 cm (41 in.) cord with a nine- 
pin subminiature D-style connector. 



Applications 



The Digital Bar Code Wand is an effective alternative to 
the keyboard when used to collect information in self- 
contained blocks. Bar code scanning is faster than key 
entry and also more accurate since most codes have 
check-sums built-in to prevent incorrect reads from being 
entered. 

Applications include remote data collection, ticket 
identification systems, security checkpoint verification, 
file folder tracking, inventory control, identifying assem- 
blies in service, repair, and manufacturing environments, 
and programming appliances, intelligent instruments and 
personal computers. 
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Electrical operation 

The HEDS-3000 and HEDS-3050 consist of a precision 
optical sensor, an analog amplifier, a digitizing circuit, and 
an output transistor. These elements provide a TTL com- 
patible output from a single voltage supply range of 3.6V 
to S.ZSV. A non-reflecting black bar results in a logic high 
(1 ) level, while a reflecting white space will cause a logic 
low (0) at the Vo connection (pin 2). The output of the 
wands is an open collector transistor. 

The HEDS-3050 provides a case and cable shield (pin 5) 
which must be connected to logic ground and preferably 
also to earth ground. This will provide a substantial 
improvement In EMI/ESD immunity for the wand in AC 
powered systems. 

The recommended logic interface for the wands is shown 
In Figure 3. This interconnection provides maximum ESD 
protection for both the wand and the user's electronics. 

The HEDS-3000 incorporates a push-to-read switch 
which is used to energize the 700nm LED emitter and 

Absolute Maximum Ratings 



electronic circuitry. When the switch is initially depressed, 
its contact bounce may cause a series of random pulses to 
appear at the output, Vo- This pulse train will typically 
settle to a final value within 0.5 ms. This initial pulse train is 
eliminated when a switchless HEDS-3050 Is used. 



Recommended Operating 
Conditions 



Parameter 


Symbol 


Mir). 


Max. 


Units 


Bar Width 


s>b 


0.3 




mm 


Scan Velocity 


Vscan 


7.6 


76 


cm/s 


Contrast 


PCS 


70 




% 


Supply Voltage 


Vs 


3.6 


5J5 


V 


Temperature 


Ta 





55 


"0 


Orientation 


See Figure 1 



Parameter 


Symbol 


Min. 


Max, 


Units 


Notes 


Storage Temperature 


Ts 


-20 


65 


°C 


1 


Operating Temperature 


Ta 





56 


^C 




Supply Voltage 


Vs 


-0.6 


6.0 


V 


2 


Output Transistor Power 


Pt 




200 


mW 




Output Collector Voltage 


Vo 




20 


V 





Electrical Characteristics 



(Vs = 3.6V to 5.75V at Ta = 25° C, Rl = 2.2kn, unless otherwise noted) 



Parameter 


Symbol 


mn. 


Typ. 


Max. 


Units 


Conditions 


Fig. 


Notes 


Switch Bounce (HEDS-3000) 


Ut> 




0.5 


5 


ms 






3 


High Level Output Current 


lOH 


,- 




400 


iuA 


VoH - 2.4V, Bar Condition (Black) 


3 




Low Level Output Voltage 


VOL 






0.4 


V 


lot - 16mA, Space Condition (White) 


3 




Output Rise Time 


tr 




2 




juS 


10%-90% Transition 


3 




Output Fall Time 


U 




100 




ns 


90%-10% Transition 


3 




Supply Current 


Is 




42 


50 


mA 


Vs - 5V, Bar Condition {Black) 




2,4 



Block Diagram 



HEDS-aOOO 
(WITH SWJTCH) 




1^ I ^^~i^=CC 

-AMp — DIGITIZER T I 



^N 



- GND(7) 



HEDS*30$0 
(SHIELDED) 
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GUARANTEED WIDTH ERROR PERFORMANCE 

(Vs = 5V. Ta = 0°C to 55°C, Rl = 2.2kn,unless otherwise noted) 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Conditions 


Fig. 


Notes 


Bar 
Width 
Error 


1st 


Abi 




0.08 (3.2) 


0.13(5.2) 


mm 
(in.xlO'^^ 


Ta=25''C 


Margin >5mm 
Height = 0.25mm 
Tilt = 0° 
Vscan = 60 cm/s 

Standard Test Tag 
Preferred Orientation 

b=s=0.3mm (0.012 in.) 
2b=2s=0.6mm 
(0.024 in.) 


1 

2.6 
11 


5 

7,8 
9.10 
11 




0.10 (3.8) 


0.15(5.7) 


Ta = 

0" to55°C 


Interior 


Ab 


-0.04 (-1.4) 


0.05 (1,8) 


0.10(3.9) 


mm 
(in.x10-3) 


Ta-25°C 


1.2 
6,11 


6.7 

8.9 

10,11 


-0.05 (-2.0) 


0.05 (2.0) 


0.11 (4.3) 


Ta = 

0^ to 55° C 


Space 
Width 
Error 


Interior 


ds 


0.04(1,4) 


-0.05 (-1.8) 


-0.10 (-3.9) 


mm 

(in.xlO*^) 


Ta=25°C 


1,2 
6,11 


6.7 
8,10 

11 


0.05 (2.0) 


-0.05 (-2.0) 


-0.11 (-4.3) 


Ta- 

0° to55^C 


Tag Scan V 


elocity 


Vscan 


7.6 




76 


cm/s 




9 


7 


Emitter Peak 
Wavelength 


A 




700 




nm 


Ta-25<'C 









TYPICAL WIDTH ERROR PERFORMANCE (Vs = 5V. Ta = 25°C, Rl = 2.2kaunless otherwise noted) 



Parameter 


Symbol 


Typical WE 

Tilt == 0" 

Height = 0.25mm 


Typical WE 

Tilt - 30° 

Height = 0.0mm 


Units 


Conditions 


Fig. 


Notes 


Bar 
Width 
Error 


From 


To 


Abi 


0.08 (3.2) 


0.11 (4.2) 


mm 
(in.x10-3) 


Margin > 5mm 

1b=1s=0.3mm 

2b==2s=0.6mm 

Ta=25«C 

Vs^5V 

Vscan=50cm/s 

Preferred Orientation 

Standard Test Tag 


1,2 


5.7.8 


Margin 


1st 


Is 


lb 


Abi^i 


0.03(1.2) 


0.04 (1.6) 


mm 

(in.x10-3) 


1,2 


6.7,8 


2s 


1b 


Ab2~i 


0.06 (2.5) 


0.07 (2.9) 


mm 
(in.x10-3) 


1.2 


6,7,8 


1s 


2b 


Abi^2 


0.02 (0.9) 


0.02 (0.7) 


mm 
(in.xlO"^) 


1.2 


6,7,8 


2s 


2b 


Ab2-2 


0.05(1.9) 


0.05 (2.1) 


mm 
(in.x10-3) 


1.2 


6,7,8 


Space 
Width 
Error 


lb 


Is 


Asi-1 


-0.04 (-1.4) 


-0.04 (-1.4) 


mm 
(in.x10"3) 


1.2 


6,7,8 


2b 


Is 


As 2-1 


-0.03 (-1.0) 


-0.03 (-1.1) 


mm 
(in,x10-3) 


1,2 


6,7,8 


lb 


2s 


As 1-2 


-0.07 (-2.7) 


-0.08 (-3.3) 


mm 

(in.x10-3) 


1.2 


6,7,8 


2b 


2s 


As 2-2 


-0.06 (-2.4) 


-0,06 (-2.4) 


mm 

(in.x10-3) 


1,2 


6,7,8 



Notes: 

1. Storage Temperature is dictated by Wand case. 

2. Power supply ripple and noise should be less than 100 mV. 

3. Switch bounce causes a series of sub-millisecond pulses to 
appear at the output, Vq. (HEDS-3000 only) 

4. Push-to-Read switch is depressed, and the Wand is placed on 
a non-reflecting (black) surface. (HEDS-3000 only) 

5. The margin refers to the reflecting (white) space that proceeds 
the first bac of the bar code. 

6. The interior bars and spaces are those which follow the first 
bar of bar code tag. 



7. The standard test tag consists of black bars, white spaces (0.3 
mm, 0.012 in. min.) photographed on Kodagraph Transtar 
TC5® paper with a print contrast signal greater than 0.9. 

8. The print contrast signal (PCS) is defined as: PCS = (Rw - Rb) 
/Rw, where Rw is the reflectance at 700 nm from the white 
spaces, and Rb is the reflectance at 700 nm for the bars. 

9. 1.0 in. = 25.4 mm, 1 mm = 0.0394 in. 

10. The Wand is in the preferred orientation when the surface of 
the label is parallel to the height dimension of the bar code. 
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OPERATION CONSIDERATIONS 

The Wand resolution is specified In terms of a bar and 
space Width Error, WE. The width error is defined as the 
difference between the calculated bar (space) width, B, 
(S), and the optically measured bar (space) widths, b (s). 
When a constant scan velocity is used, the width error can 
be calculated from the following. 

B = tb • Vscan 
S = ts • Vscan 
Ab = B - b 
As = S - S 

Where 

Ab, As= bar, space Width Error (mm) 

b, s = optical bar, space width (mm) 

B, S = calculated bar, space width (mm) 

Vscan = scan velocity (mm/s) 

tb, ts = wand pulse width output(s) 

The magnitude of the width error is dependent upon the 

width of the bar (space) preceeding the space (bar) being 

measured. The Guaranteed Width Errors are specified as a 

maximum for the margin to first bar transition, as well as, 

maximums and minimums for the bar and space width 

errors resulting from transitions internal to the body of the 

bar code character. The Typical Width Error Performance 

specifies all possible transitions in a two level code (e.g. 2 

of 5). For example, the Ab2^i Width Error specifies the 

width error of a single bar module (0.3 mm) when 

preceeded by a double space module (0.6 mm). 

The Bar Width Error Ab, typically has a positive polarity 
which causes the calculated bar, B, to appear wider than 
its printed counterpart. The typical negative polarity of the 
Space Width Error As, causes the measured spaces to 
appear narrower. The consistency of the polarity of the 
bar and space Width Errors suggest decoding schemes 
which average the measured bars and measured spaces 
within a character. These techniques will produce a higher 
percentage of good reads. 

The Wand will respond to a bar code with a nominal 
module width of 0.3 mm when it is scanned at tilt angles 
between 0° and 30°. The optimum performance will be 
obtained when the Wand is held in the preferred 



orientation (Figure 1), tilted at an angle of 10° to 20°, and 
the Wand tip is in contact with the tag. The Wand height, 
when held normal to the tag, is measured from the tip's 
aperture, and when It is tilted it Is measured from the tip's 
surface closest to the tag. The Width Error is specified for 
the preferred orientation, and using a Standard Test Tag 
consisting of black bars and white spaces. Figure 2 
illustrates the random two level bar code tag. The 
Standard Test Tag is photographed on Kodagraph 
Transtar TC5® paper with a nominal module width of 
0.3 mm (0.012 in.) and a Print Contrast Signal (PCS) of 
greater than 90%. 



BAR WIDTH 0.3 mm (0.012 in.) BLACK & WHITE 
RWHITE > 75%, PCS> 0.9 KODAGRAPH TRANSTAR TC5® PAPER 

Figure £. Standard Test Tag Format. 



©TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 

1 SEMICONDUCTOR INDUSTRIES. 
TEMPE AZ. 




ELECTROSTATIC DISCHARGE 
SUPPRESSION INTERFACE 



SYSTEM INTERFACE 



Figure 3a. Recommended Logic Interface for HbOS-3000 



©TRANSZORB IS A REGISTERED 
TRADEMARK OF GENERAL 

"1 SEMICONDUCTOR INDUSTRIES. 
TEMPE AZ. 




ELECTROSTATIC DISCHARGE 
SUPPRESSION INTERFACE SYSTEM INTERFACE 



HEDS-3000 



HEDS-3050 



Figure 1. Preferred Wand Orientation. 



Figure 3b. Recommended Logic Interface for l-lEDS-3050. 

(When earth ground is not available, connect shield 
to logic ground, as shown by dotted line) 
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Typical Performance Curves (Rl = 2.2kn) 
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Figure 4. Width Error vs. Tilt (Preferred Orientation). 



Figure 5. Width Error vs. Tilt (Any Orientation). 
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Figure 6. Width Error vs. Height (Preferred Orientation). 
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Figure 7. Width Error vs. Height (Any Orientation). 
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Figure 8. Width Error vs. Bar Width. 
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Figure 9. Width Error vs. Scan Velocity. 
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Figure 10. Width Error vs. Supply Voltage. 

MECHANICAL CONSIDERATIONS 

The HEDS-3000/-3050 include a standard nine pin D-style 
connector with integral squeeze-to-release retention mech- 
anism. Two types of receptacles with the retention mech- 
anism are available from AMP Corp. (Printed circuit 
header: 745001-2 Panel mount: 745018, body; 66570-3, 
pins). Panel mount connectors that are compatible with 
the Wand connector, but do not include the retention 
mechanism, are the Molex A7224, and AMP 2074-56-2. 



MAINTENANCE CONSIDERATIONS 

While there are no user serviceable parts Inside the Wand, 
the tip should be checked periodically for wear and dirt, or 
obstructions in the aperture. The tip aperture is designed 
to reject particles and dirt but a gradual degradation in 
performance will occur as the tip wears down, or becomes 
obstructed by foreign materials. 

Before unscrewing the tip, disconnect the Wand from the 
system power source. The aperture can be cleaned with a 
cotton swab or similar device and a liquid cleaner. 

The glass window on the sensor should be inspected and 
cleaned if dust, dirt, or fingerprints are visible. To clean the 
sensor window dampen a lint free cloth with a liquid 
cleaner, then clean the window with the cloth taking care 
not to disturb the orientation of the sensor. DO NOT 
SPRAY CLEANER DIRECTLY ON THE SENSOR OR 
WAND. 
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Figure 11. Width Error vs. Temperature. 




Figure 12. Wand Tip. 

After cleaning the tip aperture and sensor window, the tip 
should be gently and securely screwed back into the 
Wand assembly. The tip should be replaced if there are 
visible indications of wear such as a disfigured, or 
distorted aperture. The part number for the Wand tip is 
HEDS-3001 .It can be ordered from any f ranchised Hewlett- 
Packard distributor. 

OPTIONAL FEATURES 

The wand may also be ordered with the following special 
features: 

• Special colors 

• Customer specified label 

• No label 

• Heavy duty retractable coiled cord 

• No connector 

• With/without switch button 

For more information, call your local Hewlett-Packard 
sales office or franchised distributor. 




NOTES: 

1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES). 






Wire 


HEDS-3000 


HEDS-3050 


Pin 


Color 


Function 


Function 


1 


NC 


■" NC 


NC 


2 


White 


Vo Output 


Vn Output 


3 


NC 


NC 


NC 


4 


NC 


NC 


NC 


5 


,— 


NC 


Shield 


6 


NC 


NC 


m 


7 


Black 


Ground 


Ground 


8 


NC 


NC 


NC 


9 


Red 


Vs Supply Votege 


Vg Supply Voltage 



Figure 13. Connector Specifications. 
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HEWLETT 
PACKARD 



BAR CODE DECODER IC 


HBCR^SOO 



Features 



INDUSTRY STANDARD BAR CODES 
3 of 9 Code 
Extended 3 of 9 Code 
Interleaved 2 of 5 Code 
UPC/EAN/JAN Codes 

AUTOMATIC CODE RECOGNITION 

FULL DUPLEX SERIAL OR PARALLEL ASCII 
OUTPUT 

EXTENSIVE CONFIGURATION CONTROL 
THROUGH SOFTWARE COMMANDS 

DECODER IC IN A STANDARD 40 PIN DIP 
PACKAGE 

AUDIO AND VISUAL FEEDBACK CONTROL 

SINGLE 5 VOLT SUPPLY 




Description 



Applications 



Hewlett-Packard's HBCR-1800 Bar Code Decoder IC is a 
high performance product designed to simplify the imple- 
mentation of bar code reading capability in any OEM 
system. The standard 40 pin decoder IC has been specially 
designed to work with any of Hewlett-Packard's digital 
wands. When combined with an external RAM chip, the 
result is a component-level reader that allows a manufac- 
turer to easily add bar code reading to his equipment. 

The standard decoding chip supports four of the most popu- 
lar codes: 3 of 9 Code, Extended 3 of 9 Code, Interleaved 2 of 
5 Code, and UPC/EAN/JAN Codes. If more than one stand- 
ard code is enabled, the reader will automatically recognize 
and decode the code being scanned. Bi-directional scanning 
is allowed for all codes except UPC/EAN/JAN with supple- 
mental digits. For 3 of 9 Codes and Interleaved 2 of 5 Code, a 
maximum of 32 characters (not including start and stop char- 
acters) are allowed. 

The decoder IC may be set to communicate in either serial or 
parallel ASCII. Operator feedback is supported through pins 
that allow for external LED drive and a beeper drive circuits. 
In addition, there are thirteen programmable functions cover- 
ing items from terminator character selection to the tone of 
the beeper. 



Bar codes are rapidly becoming a preferred alternative to 
other forms of data entry. Bar coding has proven faster and 
more accurate than keyboard entry. In addition, bar code 
scanning typically has a higher first read rate and greater 
data accuracy than Optical Character Recognition. When 
compared to magnetic stripe encoding, bar code offers signif- 
icant advantages in flexibility of media, symbol placement 
and immunity to electromagnetic fields. 

Manufacturers of data collection terminals, point-of-sale ter- 
minals, keyboards, weighing scales, and other data collection 
and material handling equipment are finding a growing 
demand for bar code reading capability in their products. The 
HBCR-1800 Bar Code Decoder IC makes it easy to add this 
capability without the need to invest in the development of 
bar code decoding software. 

HBCR-1800 Bar Code Decoder IC makes it easy to add this 
capability without the need to invest in the development of 
bar code decoding software. 

The 40 pin decoder IC may be easily configured with most 
common microprocessors using either a parallel ASCII or 
serial ASCII interface. The IC may be added to an existing 
board, designed into an add-on board, or designed into an 
entirely new system. Using the decoder IC as an integral part 
of the host system will eliminate the need for the external bar 
code readers which are often used to perform the same 
function. 
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Decoder IC SpecifiGations 

General Information 

The HBCR-1800 Bar Code Decoder IC consists of an NMOS 
decoding IC in a 40 pin Dual In-Line package. The readers 
require an external 1K x 8 bit multiplexed RAM chip (Intel 
8185 or similar) or a 1K x 8 bit RAM and an address latch 
chip (Mostek MK4801 or similar and a 74LS373). To com- 
plete the reader, a 12 MHz crystal must also be added. 

The decoding IC is designed to interface with most standard 
microprocessors, and can communicate in either serial or 
parallel ASCII. It provides complete compatibility with the 
output from Hewlett-Packard digital bar code wands. 

Performance Features 
Bar Codes Supported 

The HBCR-1800 Bar Code Decoder IC is capable of reading 
four popular bar code symbologies: 3 of 9 Code, Extended 
3 of 9 Code, Interleaved 2 of 5 Code and UPC/EAN/JAN 
Codes. 

The 3 of 9 Code, an alphanumeric code, and the Extended 3 
of 9 Code, a full 128 character ASCII version of the 3 of 9 
Code, may be read bi-directionally for message lengths up to 
a maximum of 32 characters. An optional checksum charac- 
ter may be used with these codes, and the decoder IC may 
be configured to verify this character prior to data transmis- 
sion. Enabling the Extended 3 of 9 Code will disable the 
standard 3 of 9 Code as the two are mutually exclusive. 

The Interleaved 2 of 5 Code, a compact numeric only bar 
code, may also be read bi-directionally for message lengths 
up to a maximum of 32 characters. To enhance data accu- 
racy, an optional checksum character verification and/or 
label length checking may be enabled. 

All popular versions of the UPC, EAN, and JAN bar codes 
niay be read bi-directionally, including UPC-A, UPC-E, EAN- 
8, EAN-13, JAN-8, and JAN-13. All codes may be enabled 
simultaneously or only the UPC codes may be enabled. 

UPC, EAN and JAN codes with complementary two digit or 
five digit supplemental encodations, or "add-ons", may also be 
read in one of two ways. If UPC, EAN and JAN codes are 
enabled but neither two digit nor five digit supplemental 
encodations are enabled, then only the main part of the sym- 
bols printed with supplemental encodations will be read. If 
the two digit or the five digit supplemental encodations are 
enabled, then only symbols with these supplementals will be 
read. In this case, the symbols may only be read in the direc- 
tion which results in the supplement being scanned last. 

Automatic code recognition is provided for the Interleaved 2 
of 5 Code, UPC/EAN/JAN Codes, and either the 3 of 9 Code 
or the Extended 3 of 9 Code. The decoder I C's default setting 
is for simultaneous reading of the 3 of 9 Code, Interleaved 2 
of 5 Code and UPC/EAN/JAN Codes. 

Wand Input 

The decoder IC has been specially designed to operate with 
any of several Hewlett-Packard digital bar code wands. 



Wand input can be disabled by the host system through a 
software command. This allows the application program to 
control the operator's ability to enter bar code data, thereby 
preventing inadvertant data entry and allowing the host to 
verify each scan before enabling subsequent scans. 

The wand is connected to pin 12 of the decoder IC (see Fig- 
ures 1 and 2). 

Data Communications 

The decoder IC can communicate with the host system 
through either a serial ASCII or parallel ASCII port. The paral- 
lel port allows for faster data communication between the two 
devices. Both parallel and serial ports are bi-directional. 

The serial port may also be connected directly to RS-232-C 
level shifters to produce an RS-232-C compatible output. A 
wide range of baud rate, parity, stop bits and terminator 
characters may be selected, as described in Table 1. In addi- 
tion, Xon/Xoff pacing for the decoder IC's data transmission 
is available. 

The parallel port utilizes both a send and receive handshake 
for data transfer between the decoder IC and the host sys- 
tem. Timing diagrams for these handshakes are shown on 
pages. 

The decoder IC has a 255 character output buffer which will 
store data if transmission to the host is prevented. A buffer 
overflow will actuate a signal on the beeper line for the 
beeper to sound three times in rapid succession. 

Feedback Features 

The decoder IC has several provisions for signalling operator 
feedback. Pin 14 provides a signal for an LED driver and pin 
15 provides a signal for a beeper driver. An LED or beeper 
driver connected to the decoder IC may be controlled directly 
by the IC, with a signal generated after a good read; or may 
be controlled by the host system. In addition, the tone of the 
beeper can be varied by a software command to be one of 16 
different tones. 

Power Requirements 

Both the decoder IC and the wands operate from a single 
+5 V DC power supply. The maximum current draw for the 
decoder IC is 175 mA. The maximum ripple voltage should 
be less than 100 mV peak-to-peak. 

Configuration Control 

Configuration of the decoder IC may be determined through 
hardwire connections and/or through software commands. 
Hardwire selection is limited to key operating parameters. A 
much greater range of configuration control is available 
through software commands. A summary of the decoder IC 
features and configuration control these features is pres- 
ented in the following table. 
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Table 1. Summary of Features and Configuration Control 








Feature 


Function of Value 


Hardwire/ 
Software 
Control^] 


Default 
Setting[21 


Modet3] 


Notes 


Mode of 
Operation 


Parallel or Serial Mode 


Hardwire 


Parallel 


N/A 




Baud Rate 


300.1200,2400,9600 


Hardwire 


300 Baud 


Serial 




Parity 


O's, 1's. Odd, Even 


Hardwire 


O's 


Serial 


4 


Stop Bits 


1 or 2 


Hardwire 


2 


Serial 




Terminator 
Character • 


CR, CR/LF, HT, None 


Hardwire 


CR 


Serial 




User Defined (10 Characters Max.) 


Software 


CR 


Both 


5 


Header 
Character 


User Defined (10 Characters Max.) 


Software 


No Header 
Character 


Both 




Data Output 
Pacing 


Xon/Xoff 


Software 


No Pacing 


Both 




Industrial 
Code Select 


3 of 9 Code 
Interleaved 2 of 5 Code 


Software 


3 of 9 Code 
Interleaved 
2 of 5 Code 

UPC/EAN/JAN 
Codes 


Both 




Extended 3 of 9 Code 


Both 


UPC/EAN/JAN 

Code 

Select 


UPC/EAN/JAN together; 
or UPC Only 


Software 


Enable 2 or 5 Digit 
Supplements 


Software 


Supplements 
Not Enabled 


Suppress Zeros UPC-E 


Software 


Zeros Included 


Checksum 
Verification 
Enable 


3 of 9 Code Checksum 


Both 


No 
Checksum 
Verification 


Both 




Interleaved 2 of 5 
Checksum 


Software 


Interleaved 2 of 5 
Label Length 
Check 


User Defined up to 32 Characters 
or Variable Length 


Software 


Variable Length 


Both 




Scanner Disable 


Disables Wand Input 


Software 


Wand Input 
Enabled 


Both 




Good Read 
Beep Select 


Enables Good Read Beep 
in one of 16 Tones 


Software 


Beep Signal 
Enabled; Tone= 15 


Both 




Sound Tone 


External Command to Sound Tones 
Defines 1 of 16 Tones 


Software 


N/A 


Both 




LED Control 


Controls LED Driver Circuit 


Software 


LED to Flash Upon 
Good Read 


Both 




Status Request 


Gives Status of Decoder 
IC Configuration 


Software 


N/A 


Both 




Hard Reset 


Resets Decoder IC to Hardwire 
Configuration and Default Softv/are 
Settings 


Software 


N/A 


Both 





Notes: 

1 . Software commands are sent by means of escape sequence. 

2. Default settings are those settings which result when the relevant pins have been tied to +5V and no software 
sent to the decoder IC. 

3. Some functions apply only when the decoder IC is operating in the serial mode. Others apply in both the parallel 

4. In the parallel mode, the parity is always odd. 

5. In the parallel mode the terminator character is "CR" unless changed through software commands. 



commands have been 
and serial modes. 
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Recommended Operating Conditions 



l>arameter 


Symbol 


MIn, 


Typ. 


Max. 


Unrts 


Notes 


Supply 
Voltage 


Vcc 


4.5 




5.5 


V 


7 


Ambient 
Temperature 


Ta 







70 


''C 




Crystal 
Frequency 


XTAL 




12 




MHz 


8 



Note: 

7. Maximum power supply ripple of 100 mV peak-to-peak. 

8. 12 MHz crystal is recommended. 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


Max. 


Units 


Notes 


Storage 
Temperature 


Ts 


-65 


+ 150 


''C 




Pin 
Voltage 


ViN 


-0.5 


+7.0 


V 


9 


Power 
Dissipation 


Pd 




2.0 


Watts 





Note: 

9. Voltage on any pin witfi respect to ground. 



Block Diagrams 

SERIAL PINOUT 



PARALLEL PINOUT 



BAUD_r^ 
RATE~[q 

STOP BITS H 

rc 



{I 



TERMINATOR 

SUPR ESS ZEROS UPC-EC 

RESET C 

RxDC 

TxD C 

WAND IN C 

NCC 

ledC 

BEEPER C 

[wrC 
LrdC 

XTAL 2 C 
XTAL 1 C 

gndC 



TO RAM CHIP 




3+5V 


DO] 




Di 




D2 
D3 
D4 
IB 


ADDRESS 
AND 
-DATA 
BUS TO 
RAM CHIP 


Je 




D7_ 




D+5V 


:D ALE -TO RAM CHIP 


DNC 


IJMODEIGND) 


U EX 3 OF 9 CODE 


I] 3 OF 9 CHECKSUM 


DNC 


Unc 


Dnc 


DA8 


-TO RAM CHIP 



PARALLEL 
OUTPUT - 
PORT 




DaqI 

_, {-to ram chip 

Has J 



Figure 1. 



NO — Pins should be left floating 



Figure 2. 



DECODER IC TO MEMORY 



8185 MULTIPLEXED 
IK X 8 RAM 



DECODER 
IC 



ADDRESS 

CONTROL 

DATA 






8185 

OR 

SIMILAR 



DECODER 
IC 



IK X 8 RAM WITH 
ADDRESS LATCH CHIP 



c 



ADDRESS CONTROL 



:> 



ADDRESS 

CONTROL 

DATA 



ADDRESS 

CONTROL 

DATA 



ADDRESS DATA 



MK4801 

OR 
SIMILAR 



J 



Figure 3. 
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Figure 4. 



'arallel Mode Handshake Timing 

HOST COMMANDS RECEIVED BY DECODER IC 



(INPUT FROM 



«jy3™TT0 5^ 



\ 



(HOST COMMAND PORT 1 
TO BUS) PINS 8-1 



1 



/ 



/ 



*tc R = Falling edge o f COMMAND READY to falling edge 
of COMMAND READ. Max. = 22 ^s (MICRO SECONDS). 



tcs = Command setup to rising edge of COMMAND 



READY. Min. = ms. 

*tc A = Rising edge o f COMMAND READY to rising edge 
of COMMAND READ. Typical = 6 /xs. 



tcc = Rising edge o f COMMAND READ to falling edge of 
COMMAND READY. Min. = /iS. 



7 



*Note: These timing specifications given are based on the assump- 
tions that the wand is not active at the time. Since the wand input to 
the microprocessor is interrupt driven, the timing might be 
stretched if the wand is active during that time. All the timings 
assume the microprocessor runs at 12 MHz. 




DECODER IC DATA SENT TO HOST 



(DATA TO PORT 1 

BUS) PINS 8-1 



^^ 



\ 



/ 



^^ 



7 



/ 



*tDO = Falling edge of DATA READY to data output to 
bus. Max. = 140/^3. 

This number reflects that there is no decoding in progress, 
no status, terminal ID, header or terminator change com- 
mand is being executed at the time. 



*tDF = Data output to bus to falling edge of DATA WRITE. 
Max. = 2 jus 



*tDw = Rising edge of DATA READY to rising edge of 
DATA WRITE. Max. = 5 ^s. 



*tDH = Data hold after rising edge of DATA WRITE. 
Max. = 2 /us. 

tDD = Rising edge of DATA WRITE to falling edge of 
DATA READY. Min. = ms. 
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DC Characteristics (Ta = o° c to 70° c, Vcc = 4.5V to 5.5V, Vss = ov) 


Symbol 


Parameter 


Min. 


Max, 


Unit 


Test Concretions 


Vit 


Input Low Voltage 


-0.5 


0.8 


V 




VlH 


Input High Voltage (except Pms 9 and 18) 


2.0 


Vcc ^ 0<5 


V 




VlHI 


input Hgh Voltage (Pins 9 and 18) 


2.5 


Vcc + 0.5 


V 


Pin 19 to Vss 


Vol 


Output Low Voltage <Fins 1-8. 10-17, 21-28) 




0,45 


V 


lot ^ 1.8 mA 


V0L1 


Output Low Voltage (Ptns 30 and 32-39) 




0.45 


V 


iOL ~ 3.2 mA 


VOH 


Output Nigh Voltage (Pins 1-8, 
10-17 and 21-28) 


2A 




V 


lOH - -80 mA 


V0H1 


Output High Voltage (Pins 30 and 32-39) 


2A 




V 


IOH--4OO juA 


IfL 


fnput Low Current (Pins 1-8, 
10-17 and 21-28) 




-800 


^A 


VfN- 0,45V 


l|L2 


Input Low Current (Pm 18) 




"2.5 


mA 


Pin 19 to Vss; ViN «= 0.45V 


ly 


input Leakage Current (Pins 32-39) 




±10 


^A 


0.45 < ViN < Vcc 


(IH1 


input l-iigh Current to Pin 9 for Reset 




500 


mA 


ViN-Vcc-1.5 


Jcc 


Power Supply Current 




175 


mA 


Aii Outputs Disconnected 



Wand I/O Interfaces 

Vcc 



WAND 
CONNECTOR 



-* V^y — I 



WAND INPUT 



MINIMAL 



WAND 
CONNECTOR 




WAND INPUT 



(THREE EACH) 



RECOMMENDED 



Note: 

The shield must be connected to ground for proper wand operation. 



Figure 5. Wand Interfaces 
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Ve% 



HEWLETT 
PACKARD 



MULTI-PURPOSE 
BAR CODE DECODER IC 


HBCR-2000 



Features 



IDEAL FOR HAND SCANNING APPLICATIONS 
AND MANY AUTOMATED SCANNING 
APPLICATIONS 

COMPATIBLE WITH THE SCANNERS NEEDED 
FOR VIRTUALLY ALL HAND-HELD SCANNING 
APPLICATIONS 

— Laser Scanners 

— Wands 

— Slot Readers 

WIDE SELECTION OF INDUSTRY STANDARD 
BAR CODES SUPPORTED 

— Code 39 (3 of 9 Code) 

— Extended Code 39 

— Interleaved 2 of 5 Code 

— UPC/EAN/JAN Codes 

— Codabar(NW7Code) 

— Code 128 

AUTOMATIC CODE RECOGNITION 

FULL DUPLEX SERIAL ASCII INTERFACE 

EXTENSIVE CONFIGURATION CONTROL 
THROUGH SOFTWARE COMMANDS 

STANDARD 40 PIN DIP PACKAGE 

AUDIO AND VISUAL FEEDBACK CONTROL 

SINGLE 5 VOLT SUPPLY 



Description 



Hewlett-Packard's HBCR-2000 Multipurpose Bar Code 
Decoder IC offers a flexible bar code decoding capability 
designed to give OEMs the ability to address a large number 
of industry segments and applications. The decoder IC's 
flexibility is made possible through sophisticated software 
which allows the IC to accept data input from a wide variety 
of digital scanners and to decode the most popular bar 
code symbologies with full automatic code recognition. 
Implementation of the decoder IC is easy since it requires 
only a few supporting chips and provides a standard 
interface to the host. 

The HBCR-2000 is compatible with the scanners needed 
for virtually all hand scanning applications. Specifically, 
it is compatible with moving-beam laser scanners such as 
the Symbol Technologies' LS7000, Symbol Technologies' 
LS7000 II, and Spectra Physics' SP2001; fixed-beam non- 
contact scanners; Hewlett-Packard digital wands; and 
Hewlett-Packard digital slot readers. 




^^mmmwmP 



The decoder IC is also an excellent decoding solution for a 
number of the stationary scanning applications found in 
automated systems. In this case, the scan rates for moving- 
beam applications must be similar to the scan rates for most 
hand-held laser scanners (35-45 scans/second) and the 
scan speeds for fixed-beam applications must be similar to 
the scan speeds for wands and slot readers. For moving 
beam applications, it is also important for the scanner to 
utilize the three laser control lines on the IC. 

The standard decoder IC supports the bar code symbologies 
now being used for most applications in the industrial, retail, 
commercial, government, and medical markets. The bar 
codes supported are: Code 39 (3 of 9 Code), Extended 
Code 39, Interleaved 2 of 5 Code, UPC/EAN/JAN Codes, 
Codabar (NW7 Code) and Code 128. If more than one code 
is enabled, the decoder IC will automatically recognize and 
decode the code being scanned. Bi-directional scanning is 
allowed for all codes except UPC/EAN/JAN codes with 
supplemental digits. 

The HBCR-2000 communicates with the host through a 
flexible, full duplex serial ASCII interface. OEMs may choose 
either to convert this interface to a standard data communi- 
cations protocol such as RS-232-C/V.24 or to connect the 
decoder IC directly to another microprocessor for data 
processing or data re-formatting. Operator feedback is sup- 
ported through pins that allow for external LED drive and 
beeper drive circuits. In addition, there are 21 programmable 
functions covering items from laser redundancy check to 
the tone of the beeper. 
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Applications 



Bar codes are rapidly becoming a preferred alternative to 
otiier forms of data entry. Bar coding has proven faster and 
more accurate tlian l<ey board data entry, in addition, bar 
code scanning typically has a higher first read rate and 
greater data accuracy than optical character recognition. 
When compared to magnetic stripe encoding, bar code 
offers significant advantages in flexibility of media, symbol 
placement and immunity to electromagnetic fields. 

Manufacturers of data collection terminals, point-of-sale 
terminals, keyboards, weighing scales, automated test equip- 
ment and other data collection or material handling equip- 
ment are finding a growing demand for bar code reading 
capability in their products. The HBCR-2000 Multipurpose 
Bar Code Decoder IC mal<es it easy to add bar code 
reading capability for a wide variety of applications without 
the need to invest in the development of bar code decoding 
software. 



Decoder IC Specifications 

GENERAL INFORMATION 

The HBCR-2000 is an NMOS decoding IC in a 40 pin Dual 
In-Line package. When configured in a system, the HBCR- 
2000 requires a crystal and an external 1K byte RAM. The 
external RAM may be implemented using either a multi- 
plexed RAM chip (Intel 8185 or equivalent) or a non- 
multiplexed RAM chip and a latch chip (Mostek MK4801 or 
equivalent and 74LS373). The recommended crystal fre- 
quency is 11.059 MHz (CTS Knights R1032-6B A.1 1.059 or 
equivalent). 

The decoder IC is designed to interface with most standard 
microprocessors or other host systems through a full duplex 
serial asynchronous ASCII port. It offers complete compati- 
bility with Hewlett-Packard digital wands and digital slot 
readers as well as hand-held laser scanners from both 
Spectra Physics, Inc. and Symbol Technologies, Inc. Other 
scanners, such as hand-held fixed-beam non-contact scan- 
ners and the scanners used in some stationary scanning 
applications, may also be used with the IC. 



Performance Features 

BAR CODES SUPPORTED 

The HBCR-2000 decoder IC is capable of reading six popu- 
lar bar code symbologies: Code 39 (3 of 9 Code), Extended 
Code 39, Interleaved 2 of 5 Code, UPC/EAN/JAN Codes, 
Codabar (NW7 Code), and Code 128. 

Code 39, an alphanumeric code, and Extended Code 39, a 
full 128 character ASCII version of Code 39, may be read 
bi-directionally for message lengths up to a maximum of 32 
characters. An optional check character may be used with 
these codes, and the decoder IC may be configured to 
verify this character prior to data transmission. Enabling 
Extended Code 39 will disable standard Code 39 as the 
two are mutually exclusive. 

The Interleaved 2 of 5 Code, a compact numeric only bar 
code, may also be read bi-directionally for message lengths 
from 4 to 32 characters. To enhance data accuracy, optional 
check character verification and/or label length checking 
may be enabled. 



All popular versions of the UPC, EAN, and JAN bar codes 
may be read bi-directionally, including UPC-A, UPC-E, 
EAN-8, EAN-13, JAN-8, and JAN-13. All codes may be 
enabled simultaneously or only the UPC codes may be 
enabled. UPC, EAN, and JAN symbols with complementary 
two digit or five digit supplemental encodations, or "add- 
ons", may also be read. 

Codabar, a numeric only bar code with special characters, 
may be read bi-directionally for message lengths up to a 
maximum of 32 characters. The start and stop characters in 
the symbol are normally transmitted, but transmission of 
these characters may be disabled through a software 
command. 

Code 128, a compact full ASCII bar code, may also be 
scanned bi-directionally for message lengths up to a maxi- 
mum of 32 characters. 

Automatic code recognition is provided for the Interleaved 2 
of 5 Code, UPC/EAN/JAN Codes, Codabar, Code 128, and 
either Code 39 or Extended Code 39. Any subset of these 
codes may be selected for decoding. The decoder IC's 
default setting is for simultaneous reading of Code 39, 
Interleaved 2 of 5 Code with variable lengths, UPC/EAN/JAN 
Codes without supplements, Codabar, and Code 128. 

SCANNER INPUT 

The HBCR-2000 is designed to accept a digital input signal 
either from a fixed-beam scanner, such as a wand, slot 
reader, or fixed-beam non-contact scanner, or from a 
moving-beam scanner such as a hand-held laser scanner. 
The state of pin 7 must be set prior to power-up to reflect 
the type of scanner connected to the decoder IC. 
The decoding software has been specially designed to 
operate with any of Hewlett-Packard's digital bar code 
wands. Sapphire-tip digital wands feature a scan angle of 
to 45 degrees, a variety of resolutions, and a TTL compatible 
digital output. A complete wand selection guide is presented 
in Table 2. 

The decoder IC is also designed specifically for operation 
with Hewlett-Packard's digital slot readers. These slot readers 
feature a sealed case with a slot width of 3.2 mm (0.125 in.) 
and either an infrared (880 mm) or visible red (660 mm) 
LED light source. A separate module which contains the 
slot reader optics and electronics is available for stationary 
scanning applications or for configuration in applications 
requiring a different slot width. 

The decoding software for moving-beam scanners has been 
designed to work with hand-held laser scanners manufac- 
tured by Spectra Physics, Inc. and Symbol Technologies, 
Inc. The delay time for automatic laser shutoff is adjustable 
through a software command to the IC. A redundancy 
check feature is available for applications which require 
extreme accuracy. Applications which require and ability to 
sense motor failure in a laser scanner or to calculate the 
ratio of laser on-time to laser off-time must support these 
requirements through external hardware. 

The digital input signal from the scanner is connected to pin 
12. When the decoder IC is used with a hand-held laser 
scanner, the laser enable, laser trigger, and scanner synchro- 
nization signal lines are connected to pins 6, 8, and 13, 
respectively. Scanner input can be disabled by the host 
system though a software command. This allovys the appli- 
cation program to enable bar code data entry only when 
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expecting the operator to enter data which has been 
encoded in bar code. The decoder IC also offers a single 
read mode which can be enabled through a software 
command. The single read mode allows the application 
program to prevent bar code data entry until a "Next Read" 
command is sent, thereby allowing the host to process 
transmissions and verify each scan before enabling sub- 
sequent decodes. 

DATA COMMUNICATIONS 

The decoder IC communicates with the host system 
through a full-duplex, asynchronous, serial ASCII port. A 
wide range of baud rate, parity, stop bits, and terminator 
characters may be selected, as described in Table 1. In 
addition, both request-to-send/clear-to-send hardware hand- 
shake and Xon/Xqff (DC1/DC3) character pacing are 
available for control of the decoder IC's data transmission. 

OPERATOR FEEDBACK 

The decoder IC has several provisions for signalling operator 
feedback. Pin 14 provides a signal for an LED driver and pin 
15 provides a signal for a beeper driver. An LED or beeper 
driver connected to the decoder IC may either be con- 
trolled directly by the IC, with a signal generated after a 
good read, or may be controlled by the host system. In 
addition, the tone of the beeper can be varied by a soft- 



ware command to be one of 16 tones or the beeper may 
be silenced. 

POWER REQUIREMENTS 

The decoder IC operates from a single 5V DC power 
supply The maximum current draw is 175 mA. The maxi- 
mum ripple voltage for the power supply should be less 
than 100 mV peak-to-peak. 

CONFIGURATION CONTROL 

Configuration of the decoder IC may be determined through 
hardwire connections and/or through software commands. 
Hardwire selection is limited to key operating parameters. A 
much greater range of configuration control is available 
through software commands. A summary of the decoder I C 
features and the configuration control available for these 
features is presented in Table 1. A users manual which 
provides detailed configuration information and example 
schematics is supplied with the HBCR-2000. 

Handling Precautions 

The decoder IC is extremely sensitive to electrostatic dis- 
charge (BSD). It is important that good anti-static procedures 
be observed when handling the IC. The package should not 
be opened except in a static free environment. 



Recommended operating Conditions 



Parameter 


Symbol 


MIn. 


lyp- 


Max. 


Units 


Notes 


Supply Voltage 


Vcc 


4,5 




6.5 


V 


1 


Ambient Temperature 


Ta 







70 


^C 




Crystal Frequency 


XTAL 




11059 




UHz 


2 


Element Time Interval (Moving-Beam) 


ETIm 


22 




555 


fisec 


2,3,4,5 


Element Time Interval (Fixed-Beam) 


ETIf 


150 




70.000 


Msec 


2, a, 5, 6, 7 



NOTES: 

1. Maximum power supply ripple of 100 mV peak-to-peak. 

2. Crystal frequencies from 3.5 MHz to 12 MHz may be used. For 
frequencies other than 11.059 MHz, multiply the specified baud 

XTAL 



rates and beeper frequencies by 



11.059 MHz 



and multiply the 



u 11-059 MHz ^^ ^^, 
element time mterval ranges by — rT=^ . The ETI ranges 

specified a crystal frequency of 11.059 MHz. 
An element time interval (ETI) is the time period in the digital 
signal from the scanner that corresponds to the physical width 
of a printed element (bar or space) in the bar code symbol 
ETIm applies when pin 7 is tied low and ETIp applies when pin 
7 is tied high. 



Corresponds to a scan rate of 35 to 45 scans per second, a 
scan rate which is common for hand-held laser scanners. 
Element time intervals which are smaller than the minimum 
ETI's specified will still be processed, but with additional width 
errors that may cause the input signal to be undecodable. 
The maximum scan speed may be calculated by dividing the 
smallest narrow element width by 150 ^sec. For example, for 
0.19 mm (0.0075 in.) narrow elements, the maximum scan 
speed is 127 cm/sec (50 in./sec). 

The minimum scan speed may be calculated by dividing the 
largest wide element width by 70,000 /xsec. For example, for 
1.52 mm (0.060 in.) wide elements, the minimum scan speed 
is 2.2 cm/sec (0.9 in./sec). 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


Max, 


Units 


Notes 


Storage Temperature 


Ts 


-65 


+150 


X 




Pin Voltage 


V|N 


-0.5 


+70 


V 


8 


Power Dissipation 


Pd 




t5 


Watts 





Note: 

8. Voltage on any pin with respect to ground. 
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TABLE 1. SUMMARY OF FEATURES AND CONFIGURATION CONTROL 



Feature 


Funclioii or Value 


Hardwire/ 
So^are 
ConlroPJ 


Default 
SetrjngOT 


1 
1 


Scanner Type 


Wand/Slot Reader or Moving Beam Laser Scanner 


Hardwire 


Moving Beam 
Laser Scanner 


laser Shutof! Delay 


Defines Laser On-Time prior to Automatic Shutoff 
^ from to 10 seconds in 100 ms steps 


Software 


3 seconds 


Laser Redundancy Check 


Enables Requirement for Two Consecutive, 
Identical Decodes for a Good Read 


Software 


Not Enabled 


Scanner Input Enable 


Enables Data Acquisition from Scanner 


Software 


Enabled 


Single Read Mode 


Enables Requirement for a 'Next Read' Command 
before Processing the next Scanner Input Signal 


Software 


Not Enabled 


1 


Code Select 


Extended Code 39 


Both 


Code 39 

Interleaved 

2 of 5 Code 

UPC/EAN/JAN 

Codes 

Codabar 
Code 128 


comm 

Interleaved 2 of 6 Code 
UPC/EAN/JAN Codes 
Codabar 
Code 128 


Software 


UPC/EAN/JAN 
Decoding Options 


UPC/EAN/JAN together; or UPC Only 


Software 


UPO/EAN/MN 
together 


Enable 2 or 5 Digit Supplements 


Software 


Supplements 
Not Enabled 


Check Character 
Verification Enable 


Code 39 Check Character 


Both 


No Check 
Character 
Verification 


Interleaved 2 of 5 Code Check Character 


Software 


Codabar Data 
Transmission Option 


Transmit or Suppress Start/Stop Characters 


Software 


Transmit 


Interleaved 2 of 5 
Label Length Check 


User Defined from 4 to S2 Characters 
or Variable Length 


Software 


Variable 
Length 


1 


Baud Rate 


1200, 2400, 4800, 9600 


Hardwire 


1200 


Parity 


0*s, 1*s, Odd, Even 


Hardwire 


O's 


Stop Bits 


1or2 


Hardwire 


1 


Terminator Character 


CR, CR/LF, ETX, None 


Hardwire 


OR 


User Defined (10 Characters Max.) 


Software 


Header Character 


User Defined (10 Characters Max.) 


Software 


No Header 
Character 


Data Output Pacing 


RTS/CTS 


Hardwire 


No Pacing 


XON^XoFF 


Software 


1. 

u. 

1 


Good Read Beep Select 


Enables Good Read Beep and sets 1 of 16 tones 


Software 


Beep Enabled; 
Tone 12 


Sound Tone 


External Command to Initiate Beep Signal 
in 1 of 16 tones 


Software 


N/A 


LED Control 


Defines LED Control to be internal, 
External, or both 


Software 


LED to Flash 

Automatically 

Upon Good Read 


If 


Status Request 


Gives Status of Decoder IC Confrguration 


Software 


N/A 


Hard Reset 


Resets Decoder IC to Hardwire Configuration 
and Default Software Settings 


Software 


N/A 



NOTES: 

9. Hardwire control is accomplished by tying the appropriate 
input pins high or low. Software commands are sent by means 
of escape sequences. 



10. Default settings are those settings which result when the 
relevant input pins have been tied to Ground and no software 
commands have been sent to the decoder IC. 
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Pinout 



BAUDJ C 
RATE"! r- 

STOP BITS C 

CTSC 

RTSC 

LASER ENABLE OUTPUT^ 

SCANNER TYPE INPUT C 

LASER TRIGGER INPUT C 

RESET C 

RxDC 

TxDC 

SCANNER SIGNAL INPUT C 

LASER SYNCHRONIZATION INPUT C 

LED OUTPUT C 

BEEPER OUTPUTC 



HIpfwRC 

LrdC 

XTAL 2 C 

XTAL 1 C 

Vss(GND)[I 




TO RAM CHIP 



Figure 1. 



Block Diagrams 



DECODER IC TO MEMORY 

IK X 8 RAM WITH ADDRESS LATCH CHIP 



c 



ADDRESS CONTROL 



^ 




ADDRESS 

CONTROL 

DATA 



MK4801 

OR 
SIMILAR 



ADDH ESS DATA 



^ 



8185 MULTIPLEXED IK X 8 RAM 



V 



ADDRESS 

CONTfiOt 

DATA 






8185 

OR 

SIMILAR 



Figure 2. 



Figure 3. 



Scanner Compatibility 

The HBCR-2000 is compatible with the complete line of 
Hewlett-Packard digital wands, Hewlett-Packard digital slot 
readers, and hand-held laser scanners manufactured by 
both Symbol Technologies, Inc. and Spectra Physics, Inc. 

The selection of Hewlett-Packard digital wands available for 
use with the HBCR-2000 is presented in Table 2. For the two 
families of sapphire-tip digital wands, the most widely used 
wands are those which specify a recommended nominal 
narrow element width of 0.19 mm (0.0075 in.). These wands 
are capable of reading bar codes printed with a variety of 
different printers and over a wide range of printed resolutions 
(as specified by narrow element widths) and are, therefore, 
considered to be general-purpose wands. The higher reso- 
lution wands, with a recommended nominal narrow element 
of 0.13 mm (0.005 in.), are recommended for applications in 
which only high resolution bar codes are being read. For 
applications which require a scanner to read medium or low 
resolution bar codes, particularly those with edge roughness. 



ink smearing, spots and voids, or other minor print flaws, 
the wands which specify a recommended nominal narrow 
element width of 0.3 mm (0.012 in.) or 0.33 mm (0.013 in.) 
are recommended. 

The Hewlett-Packard slot readers and slot reader modules 
which are available for use with the HBCR-2000 are pre- 
sented in Table 3. The standard slot readers have a slot 
width of 3.2 mm (0.125 in.) and are, therefore, capable of 
reading bar codes on anything from paper to double- 
laminated badges. For applications which require a different 
slot width or which require a fixed-beam scanner in an 
automated system, a module which contains the slot reader 
optics and electronics assembly is also available. 

The hand-held laser scanners compatible with the HBCR- 
2000 include the Symbol Technologies' LS7000, Symbol 
Technologies' LS7000 II, and Spectra Physics' SP2001. For 
detailed information on these scanners, please contact these 
companies directly. 
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TABLE 2. HEWLETT-PACKARD DIGITAL BAR CODE WANDS 





Part Number 


Reeommen<ledt1i' ^12] 
Nominal Narrow 
Element Width 


Emjttertl33 
Wavelength 


TIB 
Angle 


Typical 
Current 


Ca$e 
Material 


Switch 


Tip 


mJO 


HEO$-3000 


0.3 mm 
(0.012 in.) 


700 nm 


0-30" 


42 ma 


ABS Plastic 


Yes 


Open 


HEDS-3050 


1 


1 


1 


t 


1 


No 


1 


1 

8- 

(0 


HBCS-2200 


0,19 mm 
{0.0076 rn.) 


700 nm 


0-45' 


42 ma 


Polycarbonate 


Yes 


Sapphire 
Ball 


HBCS'2300 


1 


j 


1 




1 


No 


1 


HBCS-2400 


0,13 mm 
(0.005 in.) 


820 mm 


1 




Polycarbonate 


Yes 


1 


H8CS'2500 


1 


1 


1 




1 


No 


1 


"q, 

1 

% 
3 

o 

1 


HBCS-6000 


0.33 mm 
(0.013 in.) 


655 nm 


0-450 


3.5 ma 


Polycarbonate 


Yes 


Sapphire 
Ball 


HBCS'5100 


1 


1 


1 




1 


No 


1 


HBCS-6100 


1 


1 


1 




Metal 


1 


1 


HBCS"5200 


0.19 mm 
(0.0076 in.) 


1 


1 




Polycarbonate 


Yes 


1 


HBCS-5300 


1 


1 


1 




1 


No 


1 


HBCS-6300 


1 


1 


1 




Metal 


1 


1 


HBCS-5400 


0.13 mm 
(0.005 m) 


820 mm 


1 




Polycarbonate 


Yes 


1 


HBCS-5500 


1 


1 


1 




1 


No 


1 


HBGS-6500 


t 


1 


1 




Metal 


1 


1 



NOTES: 

11. The nominal narrow element width of a symbol may also be 
referred to as the resolution of the symbol or as the 'x' 
dimension of the symbol. 

12. Nominal narrow element (bar/space) width, a term which 
' appliesto the symbol and not to the scanner itself, Is specified 

to facilitate selecting the best scanner for the symbol being 
read. The scanners are designed to accomodate printing 
tolerances around the nominal dimension specified. Bar codes 
having larger nominal narrow element widths (ie. lower resolu- 



tion) than specified may also be read as long as print quality is 
good. 

13. Wands with an emitter wavelength of 655 mm are recom- 
mended for reading bar codes printed on regular (white) 
thermal paper or printed with Hewlett-Packard's Thinkjet 
printer. Either 655 mm or 700 mm wands are recommended for 
bar codes printed with dye-based ink or in color. 

14. Low current sapphire-tip wands are designed to operate in all 
ambient light environments including in direct sunlight and 
under high intensity lamps. 



TABLE 3. HEWLETT-PACKARD DIGITAL SLOT READERS 



Part Number 


Configuration 


RecommendedEisj 
Nominal Narrow 
Element Width 


Emitter[l63 
Wavelength 


Temperature 
Range 


Case 
Material 


HBCS-7000 


Complete Slot Reader 


0.19 mm (0.0075 In.) 


660 nm 


-20 to ^55^ C 


Metal 


HBCS-7001 


Slot Reader Module 


1 


660 nm 


1 


i 


HBCS-7100 


Complete Slot Reader 


0.19 mm (0.0075 In.) 


880 nm 


«40to+70^C 


1 


HBCS-7101 


Slot Reader 


1 


680 nm 


1 


1 



NOTES: 

15. The aperture design of the slot reader optical system allows 
reading both high resolution bar code symbols and poorly 
printed medium or low resolution bar code symbols with the 
same scanner. 



The 880 nm slot reader is recommended for bar code symbols 
printed with carbon-based inks or for "black-on-black" bar 
code symbols. The 660 nm slot reader is recommended for bar 
code symbols printed with dye-based inks or printed on regular 
thermal paper. 
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HiKl 



HEWLETT 
PACKARD 



CMOS MULTI-PURPOSE 
BAR CODE DECODER IC 



HBCR-2010 



Description 



The HBCR-2010 is a CMOS (low power) version of the 
HBCR-2000. With the exception of the power consump- 
tion, the performance of the HBCR-2010 is identical to the 
HBCR-2000. Please refer to the HBCR-2000 data sheet 



and manual (part # 5954-2165) for a complete discussion 
of the capabilities of the product. The following informa- 
tion summarizes the differences between the HBCR-2000 
and the HBCR-2010. 



Power Consumption (atvccofsovoits) 



DeciSirlc 


Typical 


Maximum 


Idle Mode typilal 


HBCR-2000 


^ 


175 mA 


N/A 


HBCR~2010 


15 mA 


19 mA 


4 mA 



Note: 

Idle mode only occurs when the HBCR-2010 decoder is in the Wand Mode. Idle mode does not occur when the HBCR-2010 
decoder is in the Laser Mode. 



External Clocl< Drivers 



If an external clock is to be used, the function of XTAL1 (pin 19) and XTAL2 (pin 18) is different for the HBCR-2010. 



Clock 


18 


TTL Level 


19 




20 







XTAL2 



XTAL1 



Ground 



No Connect - 
Clock 


18 


19 


CMOS Level 


20 







XTAL2 



XTAL1 



Ground 



Ground 



Ground 



HBCR-2000 



HBCR-2010 
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%!!^ 



HEWLETT 
PACKARD 



INDUSTRIAL 

DIGITAL BAR CODE 

SLOT READERS 



HBCS-7000 
HBCS7050 
HBCS7100 
HBCS7150 



Features 



MULTI-RESOLUTION 

— Compatible with Virtually All Bar Code 
Resolutions 

LARGE SLOT WIDTH 

— Allows Reading Multiple Laminated Cards 

SEALED METAL CASE (IP 66/67) 

— Can Be Installed Outdoors or In Wet 
Environments 

TAMPER PROOF DESIGN 

— Ideal for Security Applications 

MINIMAL FIRST BAR DISTORTION 

— Compatible with Most Decoding Software 

AVAILABLE IN EITHER VISIBLE 660 nm OR 
INFRARED 880 nm VERSIONS 

WIDE OPERATING TEMPERATURE RANGE 

— -40 to 70° C (HBCS-7100) 

— -20to55°C(HBCS-7000) 

WIDE SCAN SPEED RANGE 
BLACK TEXTURED EPOXY FINISH 

DIGITAL OUTPUT 

— Open Collector Output Compatible with TTL 
and CMOS Logic 

SINGLE 5 VOLT SUPPLY 



Description 



Hewlett-Packard's Industrial Digital Slot Readers are de- 
signed to provide excellent scanning performance on a 
wide variety of bar coded cards and badges. They contain 
a unique optical/electrical system that integrates over a 
large area of the bar/space pattern, providing a greatly 
improved first read rate even on poorly printed bar codes. 

The HBCS-7000 has a visible red (660 nm) optical system 
with a resolution of 0.19 mm (0.0075 in.). The HBCS-7100 
model has an infrared (880 nm) optical system with a 
resolution of 0.19 mm (0.0075 in.). 

The extra large depth of field allows these slot readers to 
have a slot width of 3.2 mm (0.125 in.), thus making it 
possible to read even multiple laminated cards and badges. 
When used as a stand alone optics module, the maximum 
depth of field is dependent on resolution. 

The optics and electronics are housed in a rugged metal 
case. The cases are fully gasketed and sealed, making 
them suitable for use in outdoor or wet environments. The 
black epoxy coating adds a durable, finished look to these 
Digital Slot Readers. When installed using the rear screw 




holes, the units become tamper-proof, making them excel- 
lent choices for security access control. 

The optical system is centered in the slot track, allowing 
the user to easily scan from either direction. The wide slot 
width makes it easy to insert and slide the cards. The 
optical system is covered with a recessed window to 
prevent contamination and reduce the wear on the cards. 

The standard slot reader comes with the optical/electrical 
asembly mounted on a base plate with an opposite rail. A 
122 cm (48 in.) straight cord and a 5 pin, 240 degree, 
locking DIN connector are also standard. 

The optical/electrical system is also available as a separate 
unit which can be integrated into other equipment or used 
as a stand alone sensor assembly. 



Applications 



The digital bar code slot reader is a highly effective alterna- 
tive to keyboard data entry. Bar code scanning is faster 
and more accurate than key entry and provides far greater 
throughput. In addition, bar code scanning typically has a 
higher first read rate and greater data accuracy than 
optical character recognition. When compared to magnetic 
stripe encoding, bar code offers significant advantages in 
flexibility of media, symbol placement and immunity to 
electromagnetic fields. 

Hewlett-Packard's Industrial Digital Slot Readers are de- 
signed for applications where high first read rate and 
durability are important factors. The epoxy coated metal 
case, with its tamper-proof mounting system, makes these 
slot readers ideal choices for security access control, time 
and attendance recording and other bar coded badge and 
card reading applications. 



3-44 



Recommendecl Operating conditions 



Farametir 


Symbol 


Min, 


Max. 


Units 


Nominal Narrow Element Width 
HBCS-7000/7050 




0.19 (0.0075) 




mm (in.) 


HBCS-7100/7160 




0.19 (0.0075) 




mm (in.) 


Scan Velocityni 


VsCAN 


20(8) 


317 (125) 


cm/sec (in. sec/) 


Contrastl21 


RvtRb 


45 




% 


Supply VoltageC3) 


Vs 


4.6 


5.5 


Volts 


TemperatureHl 
HBCS-7000/7050 


Ta 


-20 


+55 


OQ 


HBCS^IOO/7150 


Ta ,< 


-40 


+70 


°c 


Ambient Lightl^l 


Ev 




1|f:000 


lux 



Notes: 

1. iVIeasured scanning a symbol witli 0.19 mm (0.0075 in.) narrow elements. For larger narrow element widths, the maximum scan 
velocity will increase proportionately 

2. Contrast is defined as Rw-Rb where Rw is the reflectance of the white spaces and Rq is the reflectance of the black bars, measured 
at the emitter wavelength (660 nm or 880 nm). Contrast is related to print contrast signal (PCS) by PCS = (Rw-Rb)/Rw or Rw-Rb = 
PCS X Rw- 

3. Power supply ripple and noise should be less than 100 mV peak to peak. 

4. Non-condensing. If there is frost or dew covering over the optics window, it should be removed for optimal scanning performance. 

5. Direct sunlight at any illumination angle. 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


Max. 


Units 


Storage Temperature 


Ts 


-40 


+80 


°C 


Supply Voltage 


Vs 


"0.3 


+70 


Volts 


Output Transistor Power 


Pj 




200 


mW 


Output Collector Voltage 


Vo 


-0.3 


+20 


Volts 



WARNING: 

OBSERVING THE INFRARED LIGHT SOURCE IN THE HBCS-7150 AT CLOSE DISTANCES FOR PROLONGED 
PERIODS OF TIME MAY CAUSE INJURY TO THE EYE. When mounted with the rail in place, the infrared output flux is 
radiologically safe. With the rail removed, precautions should be taken to avoid exceeding the limits recommended in 
ANSIZ136.1-1981. 



Electrical Operation 

The HBCS-7XXX family of digital slot readers consists of a 
precision optical system, an analog amplifier, a digitizing 
circuit, and an output transistor. These elements provide a 
TTL compatible output from a single 4.5 V to 5.5 V DC 
power supply. The open collector transistor requires a 
pull-up resistor for proper operation. 

A non-reflecting black bar results in a logic high (1) level 
output, while a reflecting white space will cause a logic 
low (0) level output. After power-up, the slot reader will be 
fully operational after a period of approximately 6 seconds. 
During operation, the slot reader will assume a logic low 
state after a short period (typically 1 second) if no bar 
code is scanned. This feature allows multiple scanners 
(both slot readers and Hewlett-Packard sapphire tip wands) 
to be connected together with a simple OR gate. 



The slot reader connector provides a shield which should 
be terminated to logic ground or, preferably, to both logic 
ground and earth ground. The shield is connected to the 
metal housing of the 5 pin DIN connector, the metal 
housing of the slot reader, and logic ground inside the slot 
reader 

The recommended logic interface for the slot reader is 
shown in Figure 1. This interface provides ESD protection 
for both the slot reader and the user's electronics. 

The maximum recommended cable length for the slot 
reader's output is 25 feet. 
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Electrical Characteristics 



(Vs = 4.5 V to 5.5 V, Ta = 25° C, unless otherwise noted) 



Parameter 


Symbol 


Utn. 


typ. 


Max. 


ymi8 


Conditions 


Supply Current 
HBCS-7000/70$0 


h 




60 


1O0 


mA 


Vs==6.0V 


H8GS-7100/7150 


k 




65 


100 


mA 


V$ = 5.0V 


High Level Output Current 


lOH 






1.0 


M 


VoH ^ 2.4 V 


Low Level Output Voltage 


Voi 






0.4 


V 


lot ^ 16 mA 


Output Rise Time 


tr 




a9 


5.0 


juS 


10%-90% 
Transition 
Bt^lKa 


Output Fall Time 


tf 




0.07 


5.0 


MS 


Electrostatic Discharge Immunlty^^i 


ESD 




25 




kV 





Notes: 

6. Shield must be properly terminated (see Figure 1). The human body is modeled by discharging a 300 pF capacitor through a 500 n 
resistor. No damage to the slot reader will occur at the specified discharge level. 



Interface Specifications 

The slot readers include a standard 5 pin, 240°, metal, 
locking DIN connector The recommended logic interface 
is shown in Figure 1. The mechanical specifications and 
wiring are shown in Figure 2. Mating connectors are 
available from SWITCHCRAFT in both 5 pin and 6 pin 
configurations. These connectors are listed on the right. 



Connector 


Configuration 


SWITCHCRAFT 61 HA5F 


5 Pin 


SWITCHCRAFT 13EL6F 


SPin 


SWITCHCRAFT 61HA6F 


6 Pin 



SLOT READER 



STRANZ0RBP6KE7.5C 
(3 EACH) 



TRANZORB IS A REGISTERED 
TRADEMARK OF GENERAL 
SEMICONDUCTOR INDUSTRIES. 
TEMPEAZ 




ELECTROSTATIC DISCHARGE 
SUPPRESSION INTERFACE 



SYSTEM INTERFACE 



Figure 1. Recommended Logic interface (Wiien earth ground Is not available, connect shield to logic ground, as shown by dotted line). 



cd 


© 


- 




13-6 (OWl (^^ 


\ \ 


] 20 (0.- 


' 1 


-« 60 (2.36) ► 







HBCS-6XXX 



PIN 


WIRE COLOR 


FUNCTION 


1 


RED 


Vs SUPPLY VOLTAGE 


2 


WHITE 


Vo OUTPUT 


3 


BLACK 


GROUND 


4 


N/A 


N/C 


5 


IM/A 


N/C 


CASE 


- 


SHIELD (MUST BE 
CONNECTED) 



NOTES: 

1. DIMENSIONS IN MILLIMETRES AND (INCHES). 



Figure 2. Connector Specifications. 
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Mounting Considerations 

Slot Reader 

The slot reader (HBCS-7000/7100) is designed to be virtu- 
ally tamper-proof when mounted using the two rear 
mounting holes. In this case, the cable must be routed 
from the rear of the slot reader through the mounting 
surface (wall, door, etc.). For applications where a tamper- 
proof installation is less of a concern, an optional mount- 
ing bracket (HBCS-7999) allows for more convenient sur- 
face mounting. 

When mounting the slot reader, the cable may either be 
routed through the mounting surface (see above), or it 
may be routed along grooves in the base and exit the side 
of the slot reader at any one of four points. This allows 
flexibility in the mounting orientation. 

Optics/Electronics Module 

The optics/electronics module (HBCS-7050/7150) is de- 
signed for applications which require a different slot width, 
integration into a larger housing, or a fixed-beam station- 
ary scanner. When using the optics/electronics^ module, 
the operating distance from the front surface of the module 
to the symbol will vary depending on the symbol resolu- 
tion. Figure 3 shows the relationship between operating 
range and minimum symbol resolution for a typical optics/ 
electronics module. This relationship was applied in the 
design of the slot reader, where a slot width of 3.2 mm 
(0.125 in.) insures excellent performance reading bar code 
symbols which have a nominal resolution of 0.19 mm 
(0.0075 in.) and include printing errors. 

When mounting the optics/electronics module it is impor- 
tant that the screws be tightened with a minimum static 
torque of 2.5 Nm (22 in. -lbs.). This will insure that the 
sealing gasket is compressed sufficiently to provide proper 
sealing. 

Rail 

The rail (HBCS-7998) is designed for use with the optics/ 
electronics module in applications which require a differ- 
ent slot width. It may also be used in applications where it 
is preferable to mount the optics/electronics module and 
rail flush to the mounting surface instead of using the base 
provided with the slot reader. 

Mounting Bracket 

The mounting bracket (HBCS-7999) is designed to provide 
a convenient way of mounting the slot reader, optics/ 
electronics module, and/or rail to a flat surface. 



Symbol Placement 

The center of the slot reader's optical system is located 
12.7 mm (0.50 in.) from the bottom of the slot. Conse- 
quently, bar code symbols to be read by the slot reader 
must be positioned on the card(s) or document(s) at a 
height which insures that all bars and spaces will cross a 
line located 12.7 mm (0.50 in.) from the bottom edge of the 
card(s) or document(s). For optimal performance, all bars 



: 2.0 

i (0.08) 




GUARANTEED 

OPERATING 

REGION 



0.05 0.10 0.15 0.20 0.25 0.30 0.35 

(0.002) (0.004) (0.006) (0.003) (0.010) (0.012) (0.014) 

MINIMUM SYMBOL RESOLUTION - mm (inches) 

Figure 3. Typical Operating Distance vs. IViinimum Symbol 
Resolution. 



and spaces should cross the area between 1.14 mm (0.45 
in.) and 1.40 mm (0.55 in.) from the bottom edge of the 
card(s) ordocument(s). 

The bars should be perpendicular to the bottom edge of 
the card(s) or document(s), however, a skew of ±4 degrees 
from the perpendicular is acceptable. 



Maintenance Considerations 

The slot reader and optics/electronics module include a 
window which is slightly recessed in order to prevent 
direct contact with the bar code symbol. This reduces 
wear on both the window and the symbol. The window 
may, however, become dirty over a period of time. If this 
occurs, clean the window with a commercial glass cleaner. 



Testing 



All Hewlett-Packard Digital Bar Code Slot Readers are 
100% tested for performance and digitizing accuracy after 
manufacture. This insures a consistent quality product. 
More information about Hewlett-Packard's test procedures, 
test set-up, and test limits are available upon request. 



Optional Features 



For options such as special cables or connectors, contact 
your nearest Hewlett-Packard sales office or authorized 
representative. 
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Dimensions 



SLOT READER 
(HBCS-7000/7100) 



OPTICS/ELECTRONICS MODULE 
(HBCS-7050/7150) 



M5 X 0.80 

TAPPED HOLE 

(2) 




iif^^ 



1.75 
" 10.69) 



ir8-32 

TAPPED HOLE 

(2) 

0.475 (0.187) DIA. 
LOCATING PIN- 
(2) 

2.03 (0.80) DIA. ' 
MAX. 




— 0.89(0.35) 
2.79(1.10) 



2.79(1.10) ^•°^_[°«°' 




#8-32 
TAPPED HOLE 

(2) 



1.65(0.65) 

—11.43(4.50)- 

12.70(5.00)- 



2.03 (0.80) 
t 
MS X 0.80 
/ (REF.) 

* \ 

1.90(0.75) I 

_t 1 



3.81 
(1.50) 



RAIL 
(HBCS-7998) 



2.03 (0.80) 



^ CABLE EXITS 
(2) 




MOUNTING BRACKET 
(HBCS-7999) 



0.50 (0.196) DIA. THRU 
(6 PLCS) 




0.43 (0.170) DIA. THRU 
CSK 42° X 0.99 (0.39) DIA. 
(4 PLCS) 



0.50 (0.196) DIA. THRU 
CSK 42° X 0.99 (0.39) DIA. 
(2 PLCS) 

2.16 (0.85) DIA. THRU 



NOTES: 

1. MOUNTING HOLES ON HBCS-7000/7100 ARE SUITABLE FOR EITHER #10-32 OR 
M5-0.80 SCREWS. 

2. MOUNTING HOLES ON HBCS-7050/7150 ARE FOR #8-32 SCREWS. 

3. MOUNTING HOLES ON HBCS-7998 ARE FOR #8-32 SCREWS. 

4. THICKNESS OF THE HBCS-7999 MOUNTING BRACKET IS 3.2 mm (0.125 in.) 

5. HBCS-7000/7100 SLOT READERS, HBCS-7050/7150 MODULES, AND HBCS-7998 
RAILS HAVE A BLACK TEXTURED EPOXY FINISH. HBCS-7999 MOUNTING 
BRACKETS HAVE AN ELECTROLESS NICKEL FINISH. 

6. ALL DIMENSIONS ARE NOMINAL AND ARE STATED IN MILLIMETRES AND (INCHES). 
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Selection Guide 



Part Number 


Descripiibn 


HBC$-7000 


Slot Reader with 660 nm visible red light source and 0.19 mm (0.0075 in.) nominal 
resolutil>n. 


HBCS-7100 


Slot Reader with 880 nm Infrared light source and 0.19 mm (0.0075 in.) nominal 
resolution. 


HBCS-7050 


Optics/Electronics fvlodule with llo nm visible red tight source and 0.19 mm (0.0075 in.) 
nominal resolution, 


HBCS'7150 


Optics/Electronics Module with 880 nm infrared light source and 0.19 mm (0.0075 in.) 
nominal resolution. 


HBCS-7998 


Rail for use with the HB€S-7050/7150 (optional) 


HBCS-7999 


Mounting Bracket (optional) 
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HEWLETT 
PACKARD 



HIGH RESOLUTION 

OPTICAL REFLECTIVE 

SENSOR 



HBCS-1100 



Features 

• FOCUSED EMITTER AND DETECTOR 
IN A SINGLE PACKAGE 

o HIGH RESOLUTION — .190mm SPOT SIZE 

» 700nm VISIBLE EMITTER 

o LENS FILTERED TO REJECT AMBIENT LIGHT 

o TO-5 MINIATURE SEALED PACKAGE 

o PHOTODIODE AND TRANSISTOR OUTPUT 

o SOLID STATE RELIABILITY 



Description 



The HBCS-1100 is a fully integrated module designed for 
optical reflective sensing. The module contains a .178mm 
(.007 in.) diameter 700nm visible LED emitter and a 
matched I.C. photodetector. A bifurcated aspheric lens is 
used to image the active areas of the emitter and the 
detector to a single spot 4.27mm (0.168 in.) in front of the 
package/The reflected signal can be sensed directly from 
the photodiode or through an internal transistor that can 
be configured as a high gain amplifier. 



Applications 



Applications include pattern recognition and verification, 
object sizing, optical limit switching, tachometry, textile 
thread counting and defect detection, dimensional 
monitoring, line locating, mark, and bar code scanning, 
and paper edge detection. 




Mechanical considerations 

The HBCS-1100 is packaged in a high profile 8 pin TO-5 
metal can with a glass window. The emitter and 
photodetector chips are mounted on the header at the 
base of the package. Positioned above these active 
elements is a bifurcated aspheric acrylic lens that focuses 
them to the same point. 

The sensor can be rigidly secured by commercially 
available two piece TO-5 style heat sinks, such as 
Thermalloy 2205, or Aavid Engineering 3215. These 
fixtures provide a stable reference platform and their 
tapped mounting holes allow for ease of affixing this 
assembly to the circuit board. 



Package Dimensions 



MAXIMUM SIGNAL POINT 





REFERENCE PLANE 



4.27 ± 0.25 
(0,168) ± (0.010) 




S.P.|- 


(0.473) ^ 


R.P. 
8.33 
7J§ 


0,328) 
0.307) 


i 








' 




15.24 (0,600) ^ 


* 


t1.5 


(0.453) 


12,70 (0,500) 




11.2 


2 (0.442) 



NOTES: 

1. ALL DIMENSIONS IN MILLIMETERS AND (INCHES), 

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY. 

3. THE REFERENCE PLANE IS THE TOP SURFACE OF THE PACKAGE, 

4. NICKEL CAN AND GOLD PLATED LEADS. 

5. S.P, SEATING PLANE. 

6. THE LEAD DIAMETER IS 0.45mm (O.OISin.) TYp. 
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Electrical operation 

The detector section of tlie sensor can be connected as a 
single photodiode, orasaphotodiodetransistorampiifier. 
When photodiode operation is desired, it is recommended 
that the substrate diodes be defeated by connecting the 
collector of the transistor to the positive potential of the 
power supply and shorting the base-emitter junction of 
the transistor. Figure 15 shows photocurrent being 
supplied from the anode of the photodiode to an inverting 
input of the operational amplifier. The circuit is 
recommended to improve the reflected photocurrent to 
stray photocurrent ratio by keeping the substrate diodes 
from acting as photodiodes. 



The cathode of the 700nm emitter is physically and 
electrically connected to the case-substrate of the device. 
Applications that require modulation or switching of the 
LED should be designed to have the cathode connected to 
the electrical ground of the system. This insures minimum 
capacitive coupling of the switching transients through 
the substrate diodes to the detector amplifier section. 

The HBCS-1100 detector also includes an NPN transistor 
which can be used to increase the output current of the 
sensor. A current feedback amplifier as shown in Figure 6 
provides moderate current gain and bias point stability. 



SCHEMATIC DIAGRAM 



CONNECTION DIAGRAM 



REFERENCE^ 

PLANE ^X^ 




I 



SUBSTRATE.CASE 
Ds-SUBSTRATE DIODES 




PIN 


FUNCTION 


1 


TRANSISTOR COLLECTOR 


2 


TRANSISTOR BASE, PHOTODIODE ANODE 


3 


PHOTODIODE CATHODE 


4 


LED CATHODE, SUBSTRATE, CASE 


5 


NC 


6 


LED ANODE 


7 


NC 


8 


TRANSISTOR EMITTER 



Absolute Maximum Ratings at Ta=25°C 








Parameter 


Symbol 


Min. 


Max. 


Units 


Fig. 


Notes 


Storage Temperature 


Ts 


-40 


+75 


°C 






Operating Temperature 


Ta 


-20 


+70 


°C 






Lead Soldering Temperature 
1.6mm from Seating Plane 






260 
for 10 sec. 


-^c 




11 


Average LED Forward Current 


If 




50 


mA 




2 


Peak LED Forward Current 


Ifpk 




75 


mA 


1 


1 


Reverse LED Input Voltage 


Vr 




5 


V 






Package Power Dissipation 


Pp 




120 


mW 




3 


Collector Output Current 


lo 




8 


mA 






Supply and Output Voltage 


Vd.Vc.Ve 


-0.5 


20 


V 




10 


Transistor Base Current 


Ib 




5 


mA 






Transistor Emitter Base Voltage 


Vhb 




.6 


V 







CAUTION: The small junction sizes inherent to the design of this bipolar component increase the component's susceptibility to damage 
from electrostatic discharge (ESD). It is advised that normal static precautions be taken in handling and assembly of this component to 
prevent damage and/or degradation which may be introduced by ESD. 
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System Electrical/Optical Characteristics at Ta=25°c 








Parameter 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Conditions 


Fig. 


Note 




Total Photocurrent (!pr+Ips) 


Ip 






575 


nA 


Ta=-20^C 


lF=35mA. Vd=Vc=5V 


2.3 

15 


4 


150 


250 


375 


Ta=25''C 


80 




. 


Ta=^70'^C 


Reflected Photocurrent (Ipr) to 
Internal Stray Photocurrent (Ips) 


I PR 
IPS 


4 


8.5 






lF=35mA, Vc=Vd=5V 


3 




Transistor DC Static Current 
Transfer Ratio 


^E 


50 








Ta=-20''C 


VcE=6V, lc=10/iA 


4.5 




100 


200 




Ta=25''C 


Slew Rate 






.08 




V/ms 


Rl=100K IPK=50mA 

Rp- 10M toN=100jus, Rate= 1kHz 


6 




Image Diameter 


d 




.17 




mm 


lF==35mA,i2= 4.27mm (0.168in.) 


8,10 


8.9 


Maximum Signal Point 


£ 


4,01 


4.27 


4.52 


mm 


Measured from Reference Plane 


9 




50% Modulation Transfer 
Function 


MTF 




2.5 




Inpr/mrr 


lF=35mA, C =4.27mm 


10.11 


5,7 


Depth of Focus 


FWHM 




1.2 




mm 


50% of Ip at £ = 4.27mm 


9 


5 


Effective Numerical Aperature 


N.A, 




.3 












Image Location 


D 




.51 




mm 


Diameter Reference to Centerline 
C=4.27mm 




6 


Thermal Resistance 


Ojc 




85 




°C/W 










Detector Electrical/Optical Characteristics at Ta=25°C 








Parameter 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Conditions 


Fig. 


Note 




Dark Current 


Ipo 




5 


200 


pA 


Ta=25^C 


If=0, Vo^SV; 
Reflection=0% 










10 


nA 


Ta=70^C 


Capacitance 


CD 




45 




PF 


Vd=0V. Ip^O, f=1MHz 






Flux Responsivity 


R0 




.22 




A 
W 


X=700nm, Vo=5V 


12 




Detector Area 


Ad 




.160 




mm2 


Square, with Length=.4mm/Side 








Emitter Electrical/Opticai Characteristics at Ta=25°C 








Parameter 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Conditions 


Fig, 


Note 




Forward Voltage 


Vf 




1.6 


1.8 


V 


lF^35mA 


13 




Reverse Breakdown Voltage 


BVb 


5 






V 


iR^IOOM 






Radiant Flux 


<^E 


5 


9.0 




juW 


lF=35mA, A.-700nm 


14 




Peak Wavelength 


Xp 


680 


700 


720 


nm 


tF=35mA 


14 




Thermal Resistance 


&JC 




150 




*C/W 








Temperature Coefficient of Vp 


AVf/AT 




-1.2 




mV/^'C 


lF«=35mA 
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Transistor Electrical Characteristics at Ta=25°C 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Conditions 


Fig. 


Note 


Collector-Emitter Leakage 


ICEO 




1 




nA 


VcE=5V 






Base-Emitter Voltage 


Vbe 




.6 




V 


Ic=10mA, lB=70nA 






Collector-Emitter Saturation 
Voltage 


VcE(SAT) 




.4 




V 


Ib=VA. Ie=10/iA 






Collector-Base Capacitance 


Cob 




.3 




PF 


f=1MHz. VcB=5V 






Base-Emitter Capacitance 


Cbe 




.4 




PF 


f=1MHz, Vbe=0V 






Thermal Resistance 


0JC 




200 




°C/W 









NOTES: 

1. 300/is pulse width, 1 kHz pulse rate. 

2. Derate Maximum Average Current linearly from 65° C by 6mA/°C. 

3. Without heat sinking from Ta = 65°C, derate Maximum Average Power linearly by 12mW/°C. 

4. Measured from a reflector coated with a 99% reflective white paint (Kodak 6080) positioned 4.27mm (0.168 in. ) from the reference plane. 

5. Peak-to-Peak response to black and white bar patterns. 

6. Center of maximum signal point image lies within a circle of diameter D relative to the center line of the package. A second emitter 
image (through the detector lens) is also visible. This image does not affect normal operation. 

7. This measurement is made with the lens cusp parallel to the black-white transition. 

8. Image size is defined as the distance for the 10%-90% response as the sensor moves over an abrupt black-white edge. 

9. (+) indicates an increase in the distance from the reflector to the reference plane, 

10. All voltages referenced to Pin 4. 

1 1 . CAUTION: The thermal constraints of the acrylic lens will not permit the use of conventional wave soldering procedures. The typical 
preheat and post cleaning temperatures and dwell times can subject the lens to thermal stresses beyond the absolute maximum 
ratings and can cause it to defocus. 



<o" 

U.HS 
OZ3 

ecus 



2.0 






















































































1.8 






















































































1.6 






















































































1.4 














\ 






\ 




\ 




\ 










s 


^ 


















\ 










\ 






V 








\ 




1 


1.2 
























\ 






1 






V 
























[ 


\ 






i 




^ 






»y 


1 n 


















I, 








\ 


I 






\ 


\ 


i. 




\ 



10 100 1000 

tp -PULSE DURATION (MS) 








-20° C 






f/j 














25" C ^ 




V 










50"C 

70° r 






/a 














/ 










i 
















m 














A 


w 














/ 















10 20 30 40 50 60 70 
If - DC FORWARD CURRENT (mA) 



Figure 1 . Maximum Tolerable Peak Current vs. Pulse Duration 




Figure 2. Relative Total Photocurrent vs. LED DC 
Forward Current 



NOTE: 

1. Ip MEASUREMENT CONDITIONS ARE; K = 4.34mm, 
KODAK 6080 PAINT REFLECTOR. 

2. Ips MEASUREMENT CONDITIONS ARE; C = =» 
A CAVITY WHOSE DEPTH IS MUCH GREATER THAN 
THE HBCS-1100 DEPTH OF FIELD. 



NANOAMPERE METER 
(KEITHLEY MODEL 480) 



T 



Figures. Ip Test Circuit 
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Figure 4. Normalized Transistor DC Forward Current Gain vs. 
Base Current at Temperature 



Figure 5. Common Emitter Collector Characteristics 
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Figure 6. Slew Rate Measurement Circuit 



Figure?. Image Location 
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Figure 8. Image Size vs. Maximum Signal Point 



Figure 9. Reflector Distance vs. % Reflected Photocurrent 
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Figure 10. Step Edge Response 



Figure 11. IVIodulation Transfer Function 
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Figure 12. Detector Spectral Response 



Figure 13. LED Forward Current vs. Forward Voltage 
Characteristics 
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Figure 14. Relative Radiant Flux vs. Wavelength 



Figure 15. Photodiode Interconnection 
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HEWLETT 
PACKARD 



BAR CODE READERS 


16800A 
16801 A 




Features 



Description 



• THREE INDUSTRIAL BAR CODES 
STANDARD: 

— 3 of 9 Code 

— Interleaved 2 of 5 Code 

— Industrial 2 of 5 Code 

• AUTOMATIC CODE RECOGNITION 

• OPTIONAL BAR CODES AVAILABLE 

— UPC/EAN/JAN 

— Codabar 

— Others 

• FLEXIBLE DUAL RS-232-C (V.24) DATA 
COMMUNICATIONS 

— Facilitates a Wide Variety of Configurations 

• PROGRAMMABLE OPERATION (16800A only): 

— Two LED Status Indicators 

— Beeper Control 

— Code Selection 

— Data Communication Configuration 

— Reader Operational Status 

• HIGH PERFORMANCE DIGITAL WANDS: 

— 45 Degree Scan Angle 
•— Sealed Sapphire Tip 

— Polycarbonate or Metal Case 

• INTEGRAL POWER SUPPLY 

• TABLETOP OR WALL MOUNTABLE 

• BUILT-IN SELF TEST 

• WORLDWIDE HP SERVICE 



The 16800A and 16801 A are high performance bar code 
readers. The 16800A includes a wide range of programma- 
ble features which allow the reader to be fully integrated into 
sophisticated data entry systems. The 16801 A is non- 
programmable, providing a more cost-effective solution for 
applications which do not require programmability. 

The standard reader supports three popular industrial bar 
codes: 3 of 9 code, I nterleaved 2 of 5 code, and Industrial 2 of 
5 code. If more than one standard code is enabled, the 
reader will automatically recognize which code is being 
read. Options are available for reading UPC/EAN/JAN 
codes, Codabar code, and other bar codes. Bidirectional 
scanning is provided for all bar codes supported. 

The 16800A and 16801 A may be configured with a wide 
range of computer systems; including minicomputers, desk- 
top computers, and personal computers. Dual RS-232-C 
(V.24) ports facilitate operation in both stand-alone and 
eavesdrop configurations. In an eavesdrop configuration, 
the reader will generally be operated in conjunction with an 
RS-232-C terminal. 

Interactive systems design is supported in the 16800 A 
through programmable operator feedback and reader con- 
trol features. A multi-tone beeper and two LED indicators are 
provided to allow simple, yet flexible audio and visual pro- 
grammable feedback. Local operator feedback is provided 
in the 16801 A through a beeper which sounds to signify a 
good read. 

Reader performance can be optimized by selecting the wand 
appropriate for the environment and the type of symbol 
being read. The wands offer a 45 degree scan angle, a 
rugged case, and a sealed sapphire tip. The sapphire tip may 
be replaced by the user if it is damaged. 



3-56 



Applications 



Bar codes offer a method of entering data into computers 
wliich is fast, accurate, reliable, and which requires little 
operator training. Implementation of a bar code system can 
lead to increased productivity, reduced inventory costs, 
improved accountability, increased asset visibility, and 
reduced paperwork. Customer satisfaction will also improve 
as a result of improved quality control, reduced shipping 
errors, and reduced order and ship times. On-line, real-time 
interactive systems will allow the user to take full advantage 
of the contributions offered by bar code systems. The 
16800A and 16801 A provide a high performance solution for 
applications which require on-line bar code data entry. 

The most common type of data stored in bar code is item 
identification information used in a wide range of applica- 
tions such as: 

— Inventory Control 

— Work-in-Process Tracking 

— Distribution Tracking 

— Order Processing 

— Records Management 

— Point-of-Sale 

— Government Packaging and Shipping 

Bar codes can also be used in applications where informa- 
tion about an item or a transaction must be accurately 
entered into the host computer. Item location, employee 
identification, work steps, equipment settings, equipment 
status, and inspection results are some of the types of infor- 
mation which can be entered using bar codes. 





Typical Configuration 

The dual RS-232-C (V.24) output provided by the 16800A 
and 1 6801 A allows a single reader to be configured in a wide 
range of on-line applications. Three typical system configu- 
rations are outlined below: 
o Stand-Alone Reader — The 16800A/16801A is in direct 

communication with the host minicomputer, desktop 

computer, or personal computer. 




m 



Computer 
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Multiplexed — A cluster of 16800A/16801As communi- 
cates with the host computer through a multiplexer. 
Where the advantages of fiber optic data communica- 
tions are desired, the Hewlett-Packard 39301 A Fiber 
Optic Multiplexer can be used. 




Computer 



Eavesdrop — The 16800A/16801A is in an eavesdrop 
configuration between an RS-232-C terminal and the 
host computer. The reader can be configured to transmit 
to the computer, to the terminal, or to both 
simultaneously. 




wand Selection 



The 16800A and 16801 A bar code readers include HBCS- 
5300 digital bar code wand which is capable of reading bar 
code symbols which have nominal narrow bar/space widths 
of 0.19 mm (0.0075 in.) or greater. This includes a wide 
range of high, medium, and low resolution bar codes 
including standard 3 of 9 code [0.19 mm (0.0075 in.)]. 

An optional HBCS-5500 digital bar code wand is available 
for very high resolution codes with nominal narrow bar/ 
space widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 in.). 
The 820 nm near-infrared emitter in the HBCS-5500 wand 
also enables it to read the black-on-black bar codes used 
in some security systems. This wand is not recommended 
for dot matrix printed bar codes or colored bar codes. 

The HBCS-5000 series wands feature a rugged polycarbo- 
nate case designed for light industrial and commercial 



applications. Applications which require an industrial wand 
are supported by the optional HBCS-6300 and HBCS-6500 
digital bar code wands. These wands feature a solid metal 
case and internal construction designed for abusive envi- 
ronments. The HBCS-6300 and HBCS-6500 have the same 
bar code reading characteristics as the HBCS-5300 and 
HBCS-5500, respectively. 

All wands are also available under accessory product 
numbers. 



Code Selection 



The 16800A and 16801 A offer user flexibility in the imple- 
mentation of the three standard bar codes: 

• Single Code Selection or Automatic Code Recognition 
(any combination of the three standard codes) 

• Checksum Verification Selectable 

• Variable Message Length up to 32 characters 
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• Selectable Message Length Check (Interleaved 2 of 5 
code and Industrial 2 of 5 code) 

• Any specified code resolution 

Optional bar codes will also provide a high degree of user 
flexibility. The code reading configuration is switch selecta- 
ble. Additional information on bar code symbologies is 
available in the Operating and Installation Manual and in 
Application Note 1013 — "Elements of a Bar Code System". 

16800A Additional Capabilities 

The 16800A offers the advantage of programmable control 
over all aspects of the code reading configuration. This 
capability enables the applications software to determine 
what code can be read depending on the type of data to be 
entered. For example, the 3 of 9 code could be enabled for 
entering item identification information and then the 3 of 9 
code disabled and Interleaved 2 of 5 code enabled for enter- 
ing a different type of data such as employee identification 
or job status. This allows different bar codes to be used in the 
system while at the same time preventing the operator from 
entering the wrong type of data into the data base. 

Data Communications 

The 16800A and 16801 A provide a flexible dual RS-232-C 
(V.24) serial ASCII data communications capability which 
can support a wide range of system configurations. The 
reader offers the user the choice of full or half duplex trans- 
mission when in character mode and, if in an eavesdrop 
configuration with a terminal, the reader can also be oper- 
ated in block mode. The user can tailor the reader's data 
communication configuration to the application by select- 
ing the appropriate transmission mode (full/half duplex), 
operating mode (character/block mode), data rate, parity, 
terminator, stop bits, and inter-character delay on the readily 
accessible DIP switches. Request to Send/Clear to Send and 
DC1/DC3 (XON/XOFF) traffic control is available. 

16800A Additional Capabilities 

The 16800A offers expanded data communications capabili- 
ties with the added benefit of programmable control. In 
addition to programmable control of the transmission mode 
(full/half duplex) and the operating mode (character/block 
mode), the 16800A provides the following programmable 
features: 

o User-definable header (up to 10 characters) 
o User-definable terminator (up to 10 characters) 

• DC1/DC3 (XON/XOFF) traffic control enable/disable 



Operator Feedback 

The 1 6800A and 1 6801 A provide good read feedback to the 
operator by sounding an integral beeper. Beeper volume 
can be adjusted as appropriate for the application. 

16800A Additional Capabilities 

Interactive operator feedback is provided in the 16800A 
through two programmable LED indicators and program- 
mable beeper control. The user has programmable control 
over operator feedback as follows: 
o Local good read beep enable/disable 
o Local good read beep tone (16 tones available) 
o Computer commanded beep (16 tones available) 
o Red LED Indicator on/off 
o Green LED Indicator on/off 

Programmable operator feedback can be used to prompt the 
operator, to signify that data has been validated by the com- 
puter, to differentiate between different workstations in 
close proximity, to provide additional LED feedback in 
extremely noisy environments, or for a variety of other 
reasons. 

Reader Control and Status 
dGSOOAonly) 

The 16800A provides the user with added programmable 
control over the reader's operation and also enables the user 
to obtain on-line status information regarding the reader's 
configuration and functionality. The programmable control 
and status features are described below: 
Scanner Enable/Disable — When disabled, further bar code 
scans are ignored. 

Single Read Enable/Disable — When enabled, a single bar 
code scan can be entered between "Next Read" commands. 
Hard Reset — Commands the reader to return to the operat- 
ing configuration prescribed by the DIP switch settings. An 
automatic self-test is also executed. 
Status Request — Commands the reader to send the status 
of its operating configuration to the computer. 
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Specifications 

General 

Typical Wand Reading Characteristics: 



Environmental Conditions 

Temperature, Free Space Ambient: 



Parameter 


Units 


HBCS-5300 
HBCS-eSOO 


HBCS-5500 
HBCS-6500 


Minimum 
Recommended 
Nominal Narrow 
Element Width 


mm 


0.190 
0,0075 


0.127 
0.006 


Tilt Angle 


degrees 


0-45 


0-45 


Scan Speed 


cm/sec 
In. /sec 


7.6-127 
3-50 


7.6-127 
3-50 


Wavelength 


nm 


655 


820 



Bar Codes Supported: 

Standard: 3 of 9 Code(ANSI MH10.8M-1983; 

MIL-STD-1189) 

interleaved 2 of 5 Code (ANSI MH10.8M-1983) 

Industrial 2 of 5 Code 

Optional: UPC/EAN/JAN (Option 001) 
Codabar (Option 002) 
Others (contact factory) 



Data Communications 

Data Rate: 

Parity: 

Terminator: 

Programmable Header/ 
Terminator (16800A 
only): 

Stop Bits: 

Inter-Character Delay: 

Standard Asynchronous 
Communications 
Interface: 

Transmission Modes: 
Operating Modes: 
Traffic Control: 



Output Buffer: 



110, 300, 600, 1200, 2400, 4800, 
9600 baud. Switch Selectable. 

O's, 1's, Odd, Even. Switch 
Selectable. 

OR, CR/LF, Horizontal Tab 
(HT), None. Switch Selectable. 

User defined. Maximum of 10 
characters each. 

1 or 2. Switch Selectable. 

30 ms or None. Switch 
Selectable. 

EIA Standard RS-232-C (CCITT 
V.24) 

Full or half duplex, asynchro- 
nous. Switch selectable. 
Programmable In 16800A. 

Character or Block Mode. 
Switch selectable. Program- 
mable in 16800A. 

Request to Send/Clear to Send. 

DC1/DC3 (XON/XOFF). Switch 
Selectable. Programmable in 
16800A. 

255 Characters 



Non-Operating: 
Operating: 



Humidity: 

Altitude: 

Non-Operating: 

Operating: 
Vibration: 

Shock: 

Physical Specifications 

Weight, including wand: 

Weight, polycarbonate 
wand only: 
(including coiled cord) 

Weight, industrial 
wand only: 
(Including colled cord) 

Reader Dimensions: 

Polycarbonate Wand 
Dimensions: 

Industrial Wand 
Dimensions: 

Wand Cord Length: 



-40to75°C(-40to+167°F) 
0to+55°C(+32to131°F) 

5 to 95% (non-condensing) 



Sea level to 15300 metres 

(50,000 feet) 

Sea level to 4600 metres 

(15,000 feet) 

0.38 mm (0.015 in.) p-p, 
5 to 55 to 5 Hz, 3 axis 

30g, 11 ms, 1/2 sine 

2.0 kg (4.4 pounds) 
0.13 kg (0.3 pounds) 



0.16 kg (0.4 pounds) 



260 mmW x 189 mmD X 71 mmH 
(10.25 in.Wx 7.4 in.Dx 2.8 in.H) 

134 mmWx23 mmD x 20 mmH 
(5.3 in.Wx 0.9 in.Dx 0.8 in.H) 

158 mmWx24 mmDx 18 mmH 
(6.2 in.Wx 0.9 in.Dx 0.7 In.H) 

94 cm (37 in.) — retracted 
206 cm (81 in.) — extended 



Power Requirements 

Input Voltage: 100V (+5%, -10%) at 48-66 Hz 

(Opt. 210) 

1 20V (+5%, -10%) at 48-66 Hz 
(Standard) 

220V (+5%, -10%) at 48-66 Hz 
(Opt. 222) 

240V (+5%, -10%) at 48-66 Hz 
(Opt. 224) 

Power Consumption: 20 VA maximum 

Regulatory Agency Approvals 

RFI/EMI: 

— VDE 0871 level B 

— FCC Class B 

Safety Approvals: 

— UL478, UL114 for EDP and office equipment 

— CSA C22.2-1 54 for EDP equipment 

— VDE 0730 part 2P for EDP and office equipment 

— Complies with I EC standard #380 and #435 for EDP 
and office equipment 

Installation 

All product preparation and installation can be performed by 
the owner/user. Refer to the Operating and Installation 
Manual supplied with the unit for detailed Instructions. 
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Supporting Literature 

For further information refer to: 

1 6800A/1 6801 A Option 001 Data Sheet, Publication Number 
5954-2156 (Available through local sales office) 

16800A/16801AOptlon002 Datasheet, Publication Number 
5954-2157 (Available through local sales office) 

16800A/16801A Operating and Installation Manual, P/N: 
16800-90001 

16800A/1 6801 A Option 001 Operating and Installation Man- 
ual Addendum, P/N: 16800-90004 

1 6800A/1 6801 A Option 002 Operating and Installation Man- 
ual Addendum, P/N: 16800-90006 

Application Note 1013, "Elements of a Bar Code System", 
Publication Number: 5953-7732 (Available through local 
sales office) 

Application Bulletin 59, "HP 16800/\/16801A Bar Code 
Reader Configuration Guide for a DEC VT-100 or Lear 



Siegler ADM-31 to a DEC PDP-11 Computer", Publication 
Number: 5953-9365 (Available through local sales office) 

Application Bulletin 61, "HP 16800A/16801A Bar Code 
Reader Configuration Guide for an IBM 3276/3278 Termi- 
nal", Publication Number: 5953-9361 (Available through 
local sales office) 

Application Bulletin 62, "HP 16800/V16801A Bar Code 
Reader Configuration Guide for an IBM 4955F Series 1 Pro- 
cess Control CPU/Protocol Converter and an IBM 3101 
Terminal", Publication Number: 5953-9362 (Available 
through local sales office) 

Application Bulletin 63, "HP 16800/V16801A Bar Code 
Reader Configuration Guide for an IBM 5101 Personal 
Computer", Publication Number: 5953-9363 (Available 
through local sales office) 

Application Bulletin 68, "HP 16800A/16801A Bar Code 
Reader Configuration Guide for a MICOM Micro 280 Mes- 
sage Concentrator", Publication Number: 5953-9382 (Avail- 
able through local sales office) 



Ordering information 



PRODUCT NO. 


tMcfmniOH 


16800A 


PROGRAMMABLE BAR COD6 READER — Includes H8CS-530O digital wmd, Internal power 
supply tor 120V line voltage, pow^r cord^ and Operating and Installation Maoual Reader supports 
3 of 9 Code, Interleaved 2 of 5 Code, and Industrial 2 of 5 Code. 


16801A 


BAR CODE READER — lnc!u<^es H8CS-5300 digital wand, internal po^Br supply for 120V line 
voltage, power oord^ and Operating and Installation Manual. Reader supports 3 of 9 Code, 
Interleaved 2 of 5 Code, and industrial 2 of S Code- 


-001 
-002 
-210 
•222 

-224 


Add UPC/EAN/JAN code reading oapablHty; Delete Industrial 2 of 5 code 
Add Codabar code reading capability; Delete Industrial 2 of 5 code 
100V power supply 
220V power supply 
240V power supply 


-320 


Delete HBCS-5300 digital wand; Add H8GS-6500 ditigal wand 


-400 


Delete HBCS-5300 digital wand; Add HBCS*6300 Industrial digital wand 


-420 


Delete HBCS-5300 digital wand; Add H8C$-6500 indystriat digital wand 


•610 


Add Wail Mounting Kit 


-910 


Additional Operating and Installation Manual 


Accessories 




168S0A 


General Purpose Digital Bar Code Wand 


1683aA 


High Resolution Digital Bar Code Wand 


16840 A 


Industrial (Metal) General Purpose Bar Code Wand 


16842 A 


Industrial (Metal) High Resolution Bar Code Wand 


HBCS-2999 


HBC$-5300/5§00 Replacement Sapphire Tip 


HBCS-4^99 


HBCS-6300/6500 Replacement Sapphire Tip 


16800-61000 


Wail Mount Kit 


HEDS-0200 


20 foot Wand Extension Cord 


03075*40CK)6 


External Wand Holder 


17355A 


2 J n^etres (9 feet) Male-Male R$-232-C cable. Shielded. 


LITEftATU«e 




16800-90001 
16800-^0004 
16800-90006 


Operating and Installation Manual 

Option 001 Operating and Installation Manual Addendum 

Option 002 Operating and Installation Manual Addendum 
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%!in 



HEWLETT 
PACKARD 



CODABAR 
BAR CODE READERS 


16800A 
OPTION 002 

16801A 
OPTION 002 




Features 



Applications 



CODABAR CODE READING CAPABILITY 

TWO STANDARD INDUSTRIAL BAR CODES 

— 3 of 9 Code 

— Interleaved 2 of 5 Code 

AUTOMATIC CODE RECOGNITION 

HIGH PERFORMANCE DIGITAL WANDS 

— 45 Degree Scan Angle 

— Replaceable, Sealed, Sapphire Tip 

— Polycarbonate or Metal Case 



Description 



Option 002 adds bar code reading capability for Codabar 
to tile HP16800A Programmable Bar Code Reader and 
HP16801A Non-Programmable Bar Code Reader. Trans- 
mission of the start and stop cliaracters whicli are part of 
eacti Codabar symbol is user-selectable. 

Two standard industrial codes, the 3 of 9 code and inter- 
leaved 2 of 5 code, may also be read with Option 002. 
These two codes may be enabled individually, simultane- 
ously, and/or in conjunction with the Codabar code. 

Industrial 2 of 5 code reading capability, available with the 
standard HP16800A and HP16801A, is not provided with 
Option 002. 



Codabar code is commonly used for material tracking, 
customer identification, and traceability in four specific 
application areas: 

— Libraries 

— Hospitals 

— Film Processing 

— Package Tracking 

The 3 of 9 code is also popular in these applications, 
especially where an alphanumeric code is preferred. In 
some circumstances, both the 3 of 9 code and Codabar 
code may need to be read interchangeably. This capability 
is provided by the automatic code recognition feature of 
the HP16800A and HP16801 A. 

The 3 of 9 code and Interleaved 2 of 5 code are generally 
preferred in industrial applications and in applications 
which involve interfacility or intercompany movement of 
goods. These applications include: 

— Inventory control 

— Work-in-process tracking 

— Distribution tracking 

— Records management 

— Government packaging and shipping 

— Labor reporting 

— Asset management 
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Wand Selection 

The HP 16800A and HP 16801 A Bar Code Readers include 
an HBCS-5300 digital bar code wand which is capable of 
reading bar code symbols which have nominal narrow 
bar/space widths of 0.19 mm (0.0075 in.) or greater. This 
wand is recommended for reading all low resolution bar 
codes, such as those produced with dot matrix printers, 
and for reading high resolution 3 of 9 and Interleaved 2 of 
5 bar codes. It may also be used to read most high resolu- 
tion Codabar symbols. 

An optional HBCS-5500 digital bar code wand is available 
for very high resolution codes have nominal narrow 
bar/space widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 
in.). This wand may provide superior performance when 
reading high resolution Codabar symbols since this code 
has a nominal narrow bar width of 0.17 mm (0.0065 in.). An 
820 nm near-infrared emitter enables the HBCS-5500 to 
read black-and-white bar codes and the black-on-black bar 
codes used in some security systems. 

Applications which require an industrial wand are supported 
by the optional HBCS-6300 and HBCS-6500 digital bar 
code wands. These wands feature a solid metal case and 
internal construction designed for abusive environments. 
The HBCS-6300 and HBCS-6500 have the same bar code 
reading characteristics as the HBCS-5300 and HBCS-5500. 
respectively. 

Supporting Literature 

For further information refer to: 

16800A/16801A Option 002 Operating and Installation 
Manual Addendum, P/N: 16800-90006 

16800A/16801A Operating and Installation Manual, 
P/N: 16800-90001 

16800A/16801 A Data Sheet, Publication No: 5954-2155 



Ordering information 



Product 




Number 


Descrtptlon 


168d!)A 


Programmable Bar Code Reader 


•002 


Includes HBCS-5300 digital wand, 




internal power supply for 120 V line 




voltage, power cord, and Operating 




and Installation Manuals. Reader 




supports Codabar, 3 of 9. and 




Interleaved 2 of 5 codes. 


16801 A 


Non-Programmable Bar Code Reader 


-002 


Includes HBCS-5300 digital wand, 




internal power supply forl20 V line 




voltage, power cord, and Operating 




and Installation Manuals. Reader 




supports Codabar, 3 of 9, and 




Interleaved 2 of 5 codes. 


-210 


100V Power Supply 


-222 


220V Power Supply 


*224 


240V Power Supply 


-320 


Delete HBC$-5300 digital wand; 




add HBC$-5500 ditigat wand 


-400 


Delete HBCS-5300 digital wand; 




add HBCS-6300 industrial digital wand 


-420 


Delete HBC$-5300 digital wand; 




add HBCS-6500 industrial digital wand 


-610 


Add Wall Mounting Kit 


-910 


Additional Operating and installation 




Manuals 
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HEWLETT 
PACKARD 



UPC/EAN/JAN 
BAR CODE READERS 


16800 A 

OPTION 001 

16801 A 

OPTION 001 




Features 

• FLEXIBLE COMMERCIAL CODE READING 
CAPABILITY 

— UPC-A, UPC-E 

— EAN-8, EAN-13 

— JAN-8, JAN-13 

— 2-Dlgit Supplemental Encodation 

— 5-Digit Supplemental Encodation 

• TWO STANDARD INDUSTRIAL BAR CODES 

— 3 of 9 Code 

— Interleaved 2 of 5 Code 

• AUTOMATIC CODE RECOGNITION 

• COMPATIBLE WITH UPC SHIPPING 
CONTAINER SYMBOL SPECIFICATION 

• HIGH PERFORMANCE DIGITAL WANDS 

— 45 Degree Scan Angle 

— Replaceable, Sealed, Sapphire Tip 

— Polycarbonate or Metal Case 



Description 



Option 001 adds bar code reading capability for the Uni- 
versal Product Code (UPC), European Article Numbering 
Code (EAN), and Japanese Article Numbering Code (JAN) 
to the HP 16800A Programmable Bar Code Reader and HP 
16801 A Non-Programmable Bar Code Reader. 

All popular versions of the UPC, EAN and JAN bar codes 
may be enabled, including UPC-A, UPC-E, EAN-8, 
EAN-13, JAN-8 and JAN-13. All codes may be read simul- 
taneously, or only UPC-A and UPC-E may be enabled. 

UPC, EAN, and JAN codes with complementary 2-digit or 
5-digit supplemental encodations, or "add-ons", may be 
read in one of two ways. If UPC, EAN, and JAN codes are 
enabled but neither 2-digit nor 5-digit supplemental enco- 
dations are enabled, then symbols printed with, or without, 
supplements can be read and only the main symbol will be 
output. If 2-digit (or 5-digit) supplemental encodations are 
enabled, then only symbols with 2-digit (or 5-digit) sup- 
plements can be read and both the main symbol and the 
supplement are output. 2-digit and 5-digit supplemental 
encodations may be enabled simultaneously. 

Two standard industrial codes, the 3 of 9 code and Inter- 
leaved 2 of 5 code, may also be read with Option 001. 
These two codes may be enabled individually, simultane- 
ously, and/or in conjunction with the UPC, EAN, and JAN 
codes. The implementation of the Interleaved 2 of 5 code 
is compatible with the UPC Shipping Container Symbol 
Specification. 
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Industrial 2 of 5 code reading capability, available with the 
standard HP 16800A and HP 16801 A, is not provided with 
Option 001. 



Applications 



Option 001 to the HP 16800A and HP 16801 A Bar Code 
Readers provides an excellent solution for both commer- 
cial and industrial applications by supporting the popular 
UPC, EAN, and JAN codes as well as the industry stand- 
ard 3 of 9 and Interleaved 2 of 5 codes. 

Typical applications for UPC, EAN, and JAN codes 
include: 

— Point-of-sale 

— Inventory control in retail stores 

— Order entry for retail products 

— Tracking periodical and/or book returns 

— Tracking coupon receipts 

— Production line tracking in consumer products manu- 
facturing plants 

The 3 of 9 code and Interleaved 2 of 5 code are commonly 
used for work-in-process tracking and inventory control 
applications. Some applications may require that the 3 of 9 
code or Interleaved 2 of 5 code be read interchangeably 
with the UPC, EAN, and/or JAN codes. For example, pro- 
ducts which are marked with a UPC code may be shipped 
in a container marked with the Interleaved 2 of 5 code. 
The automatic code recognition capability of the HP 
16800A and HP 16801 A allows these codes to be read 
interchangeably. 

Typical applications for 3 of 9 code and Interleaved 2 of 5 
code include: 

— Inventory control 

— Work-in-process tracking 

— Distribution tracking 

— Records management 

— Government packaging and shipping 

— Labor reporting 

— Asset management 



Wand Selection 



The HP 16800A and HP 16801 A Bar Code Readers include 
an HBCS-5300 digital bar code wand which is capable of 
reading bar code symbols which have nominal narrow 
bar/space widths of 0.19 mm (0.0075 in.) or greater. A 655 nm 
visible red emitter enables the HBCS-5300 to read a wide 
variety of colored bar codes. This wand is recommended 
for reading the UPC, EAN, and JAN bar codes 

An optional HBCS-5500 digital bar code wand is available 
for very high resolution codes having nominal narrow 
bar/space widths of 0.13 mm (0.005 in.) to 0.20 mm (0.008 in.) 
An 820 nm near-infrared emitter enables the HBCS-5500 to 
read black-and-white bar codes and the black-on-black bar 
codes used in some security systems. It cannot read 



colored bar codes and, therefore, is not recommended for 
reading the UPC, EAN, and JAN bar codes. 

Applications which require an industrial wand are supported 
by the optional HBCS-6300 and HBCS-6500 digital bar 
code wands. These wands feature a solid metal case and 
internal construction designed for abusive environments. 
The HBCS-6300 and HBCS-6500 have the same bar code 
reading characteristics as the HBCS-5300 and HBCS-5500, 
respectively. 

Supporting Literature 

For further information, refer to: 

16800A/16801A Option 001 Operating and Installation 
Manual Addendum, P/N: 16800-90004 

16800A/16801A Operating and Installation Manual, P/N: 
16800-90001 

16800A/16801 A Data Sheet, Publication No.: 5954-2155 



Ordering Information 



Product 




Number 


DesqggHon 


16800A 


PROGRAMMABLE BAR CODE 


-001 


READER 




Includes HBCS-SSOO digital wand, 




internal power supply for 120 V fine 




voltage, power cord, and Operating 




and Installation Manuals. Reader 




supports UPC, EAN, JAN, 3 of 9. and 




Interleaved 2 of 5 cades. 


16801 A 


NON-PROGRAMMABLE BAR CODE 


-001 


READER 




Includes HBCS-5300 digital wand, 




internal power supply for 120 V line 




voltage, power cord, and Operating 




and Installatfon Manuals. Reader 




supports UPC, EAN, JAN, 3 of 9, and 




Interleaved 2 of 5 codes. 


-210 


100 V power supply 


-222 


220 V pov\/er supply 


-224 


240 V power supply 


-320 


Delete HBC$*5300 digital wand; 




add HBCS-5500 ditjgal wand 


-400 


Delete HBCS-5300 digital wand; 




add HBCS-6300 industrral digital wand 


-420 


Delete HBCS-5300 digital wand; 




add H8CS'6500 industrial digital wand 


-610 


Add Wall Mounting Kit 


-910 


Additional Operating and Installation 




Manuals 
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Motion Sensing and Control 



Motion Sensing 

As an extension of our emitter/detector systems 
capability, Hewlett-Packard has developed a family of 
motion sensing products. These product include optical 
shaft encoders, optical encoder modules for closed loop 
servo applications and digital potentiometers for manual 
input applications. HP's Optical products provide a 
digital link converting mechanical shaft rotation into 
TTL logic level signals. 

Our HEDS-5000 and HEDS-6000 series encoders may 
be used in a wide variety of closed loop servo 
applications varying from computer peripherals and 
professional audio-video systems to automated 
production equipment. Encoders also find widespread 
use in industrial and instrument applications in which 
digital information is needed to monitor rotary motion. 

The HP encoder system takes advantage of a 
specialized optical design and a custom integrated 
circuit to deliver superior performance in a compact 
package. The design also minimizes the mechanical 
tolerances required of the shaft and mounting surface. 
The HEDS-5000 and HEDS-6000 encoders are 
available with a range of options including resolution 
and shaft sizes. 

The HEDS-7500 series digital potentiometer is a 28 
mm diameter encoder completely assembled with a 
shaft and bushing, making it suitable for panel 
mounting. The device converts manual rotary inputs 
into digital outputs using the same high performance 
emitter/detector technology used in our encoders. A 
digital potentiometer can be used as an input 
mechanism in a variety of applications including: test 
and measurement equipment, CAD-CAM systems, and 
positioning tables. 



New Products 

Hewlett-Packard's new HEDS-9000 and HEDS-9100 
series optical encoder modules provide sophisticated 
rotary motion detection at a low price making it ideal 
for high volume appHcations. The modular design 
approach incorporates a unique photodetector array 
allowing easy assembly and encoder design flexibility. 
Standard resolutions for these modules range from 96 
to 1000 counts per revolution. 

Hewlett-Packard has also introduced the HEDS-9200 
series encoder modules which sense linear movement. 
These encoder modules are based on the same 
innovative emitter/detector technology as the HEDS- 
9000 series, however they are optimized to sense linear 
position. These linear encoder modules are extremely 
tolerant to misalignment and well suited for printers, 
copiers, x-y tables and a variety of other industrial and 
office automation products. 
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The HEDS-5500 is a quick assembly, low cost, 
complete optical encoder. This product does not require 
adhesive, special tools, or any last minute adjustments 
to complete the assembly process. The encoder features 
high performance based on the HEDS-9100 series 
encoder module and comes in a wide variety of 
resolutions and shaft sizes. 

Motion Control 

To complement the motion sensing products, HP has 
released two motion control ICs. The HCTL-1000 
general purpose motion control IC greatly simplifies 
the task of designing digital motion control systems. 
The HCTL-1000 compares the command position or 
velocity from a host processor to the actual position or 
velocity from an incremental encoder, and outputs an 
appropriate motor command using one of four 
programmable position and velocity control modes. 
Some of its other features include a programmable 
digital filter, an electronic commutator, and a 
quadrature decoder/counter. 



The HCTL-2000 Quadrature Decoder Counter IC 
provides a one chip, easy to implement solution to 
interfacing the quadrature output of an encoder or 
digital potentiometer to a microprocessor. It includes a 
quadrature decoder, a 12 bit up/down state counter, 
and an 8 bit bus interface. The use of Schmitt triggered 
inputs and a digital noise filter allows reliable operation 
in noisy environments. 

For more information on these new product 
developments, contact your local Hewlett-Packard 
Components Field Engineer, or write Hewlett-Packard 
Optoelectronics Division, 640 Page Mill Road, Palo 
Alto, California 94304. 
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Motion Sensing and Control 

Optical Encoder Modules 



Package Outline Drawing 


Part No. 


Channels 


Resolution 


Page No. 
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Quick Assembly Encoder — HEDS-5500 Series 



Package Outline Drawing 



Part No. 



Ctiannels 



Option Code 



Resolution 



Shaft Size 



Page No. 




PIN =5 - CH.B 
PIN -4 - Vfcc 
■ PIN =3 - CH.A 

• PIN =2 - N.C. 

• PIN =1 - GND 
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192 CPR 
200 CPR 
256 CPR 
360 CPR 
H 400 CPR 
A 500 CPR 
I 512 CPR 
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03 1/8 in. 

04 5/32 in. 

05 3/16 in. 

06 1/4 in. 
4m.m 

12 6 mm 
14 5 mm 



11 
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28 mm Diameter Encoders — HEDS-5000 Series 



Package Outline Drawing 








Channels 


Option Code 


Page No. 


Part No. 


Resolution 


Shaft Size 
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56 mm Diameter Encoders — HEDS-6000 Series 



Package Outline Drawing 



Part No. 



Ctianneis 



Option Code 



Resoiution 



Sliaft Size 



Page No. 
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Digital Potentiometer — HEDS-7500 Series 



Pacl<ag8 Outline Drawing 


Part No. 


Resolution 


Termination 


Page No. 
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256 CPR 


Color Coded Wire 


4-41 


HEDS-7501 


256 CPR 


Ribbon Cable 



IVIotlon Controi ICs — HCTL-XXXX Series 









Page 


Pacl<age Outline 


Part No. 


Description 


No. 








HCTL-1000 


General Purpose Motion Control IC 


4-43 


NC»C 


1 ^ 40 


:]0E 


ADO/DBO C 


2 39 


DCS 








AD1/DB1 C 


3 38 


D ALE 








AD2/DB2 C 


4 37 


Dr/w 








AD3/DB3 C 


5 36 


J RESET 








AD4/DB4 C 


6 35 


HVcc 








AD5/DB5 C 


7 34 


H EXTCLK 








DB6C 


8 33 


J INDEX 








DB7i: 


9 32 


DVss 








VssC 


10 31 


IDCHA 








VccC 


11 30 


3 CHB 








profC 


12 29 


DPHD 








initC 


13 28 


Dphc 








LIMIT L 


14 27 


3 PHB 








stopC 


15 26 


J PHA 








PULSE C 


16 25 


DmC7 








signC 


17 24 


Dmcg 








MCO C 


18 23 


DmC5 








MCI C 


19 22 


3 MC4 








MC2 C 


20 21 


I]MC3 








• SHOULD BE LEFT FLOATING. 








HCTL-2000 


Quadrature Decoder/Counter IC 


4-67 








DoC 


• ^ 16 


:voD 








clkC 


2 15 


:di 








selC 


3 14 


:d2 








OE/C 


4 13 


DD3 








RST/C 


5 12 


]D4 








CHB C 


6 11 


:d5 








CHA.C 


7 10 


]D6 








VssC 


8 9 


]D7 
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Convenience Assembly Tools for 28 mm Diameter Encoders — Not Required 



Package Outline Drawing 


Part No. 


Description 


Page 
No. 





HEDS-8930 


HEDS-5000 Series Tool Kit • Holding Screwdriver 

• Torque Limiting Screwdriver 

• HEDS-8920 Hub Puller 

• HEDS-8922 Gap Setter 


4-25 


HEDS-892X 


Centering Cones • Aid in High Volume Assembly 
• Order in Appropriate Shaft Size 
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i^£l 



HEWLETT 
PACKARD 



TWO CHANNEL 

OPTICAL INCREMENTAL 

ENCODER MODULE 



HEDS-9000 
SERIES 



Features 

o HIGH PERFORMANCE 
o HIGH RESOLUTION 

• LOW COST 

o EASY TO MOUNT 

• NO SIGNAL ADJUSTMENT REQUIRED 

o INSENSITIVE TO RADIAL AND AXIAL PLAY 

o SMALL SIZE 

o -40° C to 100° C OPERATING TEMPERATURE 

o TWO CHANNEL QUADRATURE OUTPUT 

o TTL COMPATIBLE 

o SINGLE 5 V SUPPLY 




m m 





Description 



The HEDS-9000 series is a high performance, low cost, 
optical incremental encoder module. When operated in con- 
junction with a codewheel, this module detects rotary 
position. The module consists of a lensed LED source and a 
detector IC enclosed in a small C-shaped plastic package. 
Due to a highly collimated light source and a unique photo- 
detector array, the module is extremely tolerant to mounting 
misalignment. 

The two channel digital outputs and the single 5 V supply 
input are accessed through four 0.025 inch square pins 
located on 0.1 inch centers. 

Package Dimensions 



The standard resolutions presently available are 500 CPR 
and 1000 CPR for use with a HEDS-6100 series codewheel 
or the equivalent. Consult local Hewlett-Packard sales repre- 
sentatives for custom resolutions. 



Applications 



The HEDS-9000 provides sophisticated motion detection at 
a low cost, making it ideal for high volume applications. 
Typical applications include printers, plotters, tape drives, 
and factory automation equipment. 



ESD WARNING: NORMAL HANDLING PRECAUTIONS 
SHOULD BE TAKEN TO AVOID STATIC DISCHARGE. 



OPTJON 
CODE 



DATE CODE 
NOTE 1 
3.73 (0".147)-. 




1.40 {0,055) - — I 

MIM. 
8.4 i0.m MAX. 




OPTICA 1, 
CEMTER 



NOTE 1; VY » YEAR 

XX « WORK WEEK 

DIMENStONS IN MJtUMETERS AND INCHES)* 



0,64 (0,0251 
SQR. TYP. 



n r^ 2,67(0, 

51 I ' 



2.41 (0.095) 
105) 



0.66 (0.270) MIN. 
5,08 (0.200) tAAX> 



Al (0.096) Uf KJU I \ 



4.75 OPTICAL 
(0.187) CEfsJTER L 12.07 ^0.475) 
REF. 



9,02 (0.355) 

MAX, 






- 3.02 (0.119) MAX. 
•-{— 10.28 (0.405) MAX. 

END VIEW 



-1 



- 9.65 (0.380) MAXi 

-7 At (0.280) Wm. 

f MOUfiTINO 
/ THROUGH 
/ H0tE2PtACES 

f 2.54 mm^ 



1^(0.500)^ 

*-~ 20.96(0.825}-^ 

27,2(1.07) MAX. 

SIDEB 



iDIA. 



2,79(0,110) 



RSCESS 
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Block Diagram 




Ignd 



Output Waveforms 



EMITTER SECTION 



DETECTOR SECTION 




Theory Of Operation 

The HEDS-9000 is a C-shaped emitter/detector module. 
Coupled with a codewheel it translates the rotary motion of 
a shaft into a two-channel digital output. 

As seen in the block diagram, the module contains a single 
Light Emitting Diode (LED) as its light source. The light is 
collimated into a parallel beam by means of a single lens 
located directly over the LED. Opposite the emitter is the 
integrated detector circuit. This IC consists of multiple sets 
of photodetectors and the signal processing circuitry ne- 
cessary to produce the digital waveforms. 

The codewheel rotates between the emitter and detector, 
causing the light beam to be interrupted by the pattern of 
spaces and bars on the codewheel. The photodiodes which 
detect these interruptions are arranged in a pattern that 
corresponds to the radius and design of the codewheel. 
These detectors are also spaced such that a light period on 
one pair of detectors corresponds to a dark period on the 
adjacent pair of detectors. The photodiode outputs are then 
fed through the signal processing circuitry resulting in A, A, 
B and B. Two comparators receive these signals and pro- 
duce the final outputs for channels A and B. Due to this 
integrated phasing technique, the digital output of channel 
A is in quadrature with that of channel B (90 degrees out of 
phase). 



Definitions 



Count (N) = The number of bar and window pairs or 
counts per revolution (CPR) of the codewheel. 



1 Shaft Rotation = 360 mechanical degrees 
= N cycles 

1 cycle (c) = 360 electrical degrees (°e) 
= 1 bar and window pair 

Pulse Width (P): The number of electrical degrees that an 
output is high during 1 cycle. This value is nominally 180 °e 
or V2 cycle. 

Pulse Width Error (^P): The deviation, in electrical degrees, 
of the pulse width from its ideal value of 180 °e. 

State Width (S): The number of electrical degrees between 
a transition in the output of channel A and the neighboring 
transition in the output of channel B. There are 4 states per 
cycle, each nominally 90 °e. 

State Width Error (AS): The deviation, in electrical degrees, 
of each state width from its ideal value of 90° e. 

Phase ((f)): The number of electrical degrees between the 
center of the high state of channel A and the center of the 
high state of channel B. This value is nominally 90 °e for 
quadrature output. 

Phase Error (A4>): The deviation of the phase from its ideal 
value of 90 °e. 

Direction of Rotation: When the codewheel rotates in the 
direction of the arrow on top of the module, channel A will 
lead channel B. If the codewheel rotates in the opposite 
direction, channel B will lead channel A. 

Optical Radius (Rop): The distance from the codewheel's 
center of rotation to the optical center (O.C.) of the encoder 
module. 



Absolute Maximum Ratings 



Parameter 


Symbol 


mn. 


typ. 


MAX. 


Units 


Notes 


Storage Temperature 


Ts 


-40 




100 


OQ 




Operating Temperature 


Ta 


-40 




100 


''C 




Supply Voltage 


Vcc 


-0.5 




7 


Volts 




Output Voltage 


Vo 


»0,5 




Vcc 


Volts 




Output Current per Channel 


h 


-1.0 





5 


mA 
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Recommended Operating Conditions 



Parameter 


Symbol 


Min. 


Typ. 


Max, 


uiir' 


Notes 


Temperature 


T 


-40 




100 


a^ 




Supply Voltage 


Vcc 


4.5 




5.5 


Volts 


Rj|Dple 
<100mVp-p 


Load Capacitance 


Cl 






100 


PF 


3.2 KQ pull-up 
resistor 


Count Frequency 


f 






100 


kHz 


Velocity (rpm)xN 
60 



Note: The module performance is guaranteed to 100 kHZ but can operate at higher frequencies. 

Encoding Characteristics 

Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances, These 
characteristics do not include codewheel contributions. 



Parameter 


Symbol 


Typ. 


Casel 
Max. 


Case 2 
Max. 


Units 


Notes 


Pulse Width Error 


Ap 


7 


30 


40 


elec. deg 




Logic State Width Error 


As 


5 


30 


40 


elec. deg. 




Phase Error 


A<}t 


2 


10 


15 


elec deg. 





Case 1: Module mounted on tolerances of ±.13mm(.005"). 

Electrical Characteristics 

Electrical Characteristics over Recommended Operating Range, typical at 25°C 



Case 2: Module mounted on tolerances of ±.50mm(.020") 



Parameter 


Symbol 


Min. 


Dfp, 


Max. 


Units 


Notes 


Supply Current 


he 




17 


40 


mA 




High Level Output Voltage 


VOH 


2,4 






Volts 


loH~~40/LtA fy/lax. 


Low Level Output Voltage 


Vol 






0.4 


Volts 


Iql - 3.2 mA 


Rise Time 


tr 




200 




ns 


Cl ^ 25 pF 

R^-ll KapuM-up 


Fall Time 


tf 




50 




ns 



Note: 

1. For improved performance in noisy environments or high speed applications, a 3.3 kn pull-up resistor is recommended. 

Recommended codewheel Characteristics 

The HEDS-9000 is designed to operate with the HEDS-6100 series codewheel. See ordering information and 
specifications at the end of this data sheet. 

MAx,s,oo75, Codewheel Options 




CPR 

(N) 


OPTICAt RADIUS 

Rop nim (inch) 


500 


23,36 (.920) 


1000 


23.36 (.920) 



Figure 1. Codewheel Design 



Parameter 


Symbol 


Mif). 


Max. 


Units 


Notes 


Window/Bar Ratio 


^w/<^b 


0.7 


14 






Window Length 


Lw 


1.8{.07) 


2.3{.09) 


mm(}nch) 




Absolute Maximum 
Codewheel Radius 


Re 




Rop^l. 9(0.075) 


mm(inch) 


Includes eccentricity errors 
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Mounting Considerations 



ALIGNING BOSS 
0.76 (0.030) HIGH (MAX) 
2.36 (0.093)±0.025(0.001) DIA. 
0.25(0.010) X 45" CHAMFER 
2 PLACES 




- ARTWORK SIDE 
OFCODEWHEEL 



CODE WHEEL 



N0TE1: THESE DIMENSIONS INCLUDE SHAFT 
END PLAY, AND CODEWHEEL WARP. 

Figure 2. Mounting Plane Side A. 

Connectors 




ALIGNING BOSS 
0.76 (0.030) HIGH (MAX) 
2.36 (0.093)±0.025(0.001) DIA. 
0.25(0.010) X 45» CHAMFER 
2 PLACES 



Figure 3. IVIounting Plane Side B. 



Manufacturer 


Part Numl^er 


Mounting Surface 


AMP 


103686-4 


Both 


64t)442-5 


SIdeB 


Berg 


65039-032 with 
4825X-000 terminals 


Both 


Moiex 


2690 series with 
2759 series 
terminafs 


SJcteB 



SETSCREW 

2-56 

HOLLOW OVAL 

POINT 



Figure 4. Connector Specifications 



Ordering information 



HEDS-9000 Option 



HEDS-6100 Option 



9 



fiesotutlofi 
{Cycles per f^evolutlon) 



A — 500 Qpr 
B — lOOOcpr 




SNafI Diameter 



05-^3/16 IN. 11— 4 mm 
06»-.1/4lN, 12 — 6 mm 
07 — 5/16 IN. 13-Smm 
OS — 3/8 IN. 
09 -1/2 IN. 
10 — 6/8iN. 



;jDiA. 

UNITS mm(INCHES) 

Figure 5. HEDS-6100 Codewheel 
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m 



HEWLETT 

pack/Ird 



TWO CHAilSIEL 

OPTICAL INCREMENTAL 

ENCODER i/IODULE 

11 mm optical Radius 



HEDS-9100 
SERIES 



Features 

• HIGH PERFORMANCE 

• HIGH RESOLUTION 

• LOW COST 

• EASY TO MOUNT 

• NO SIGNAL ADJUSTMENT REQUIRED 

• INSENSITIVE TO RADIAL AND AXIAL PLAY 

• SMALL SIZE 

• -40° C to 100° C OPERATING TEMPERATURE 
o TWO CHANNEL QUADRATURE OUTPUT 

• TTL COMPATIBLE 

• SINGLE 5 V SUPPLY 




Description 



The HEDS-9100 series is a high performance, low cost, 
optical incremental encoder module. When operated in con- 
junction with a codewheel, this module detects rotary 
position. The module consists of a lensed LED source and a 
detector IC enclosed in a small C-shaped plastic package. 
Due to a highly collimated light source and a unique photo- 
detector array, the module is extremely tolerant to mounting 
misalignment. 

The two channel digital outputs and the single 5 V supply 
input are accessed through four 0.025 inch square pins 
located on 0.1 inch centers. 

Package Dimensions 



The standard resolutions presently available range from 
96 cpr to 512 cpr for use with a HEDS-5100 series code- 
wheel or the equivalent. Consult local Hewlett-Packard 
sales representatives for custom resolutions. 



Applications 



The HEDS-9100 provides sophisticated motion detection at 
a low cost, making it ideal for high volume applications. 
Typical applications include printers, plotters, tape drives, 
and factory automation equipment. 



ESD WARNING: NORMAL HANDLING PRECAUTIONS 
SHOULD BE TAKEN TO AVOID STATIC DISCHARGE. 




DATE CODE 
NOTE 1 



1.85(0.073)— ^ U— 

SIDE A 



OPTICAL 
CENTER 



NOTE 1; YY ^-YEAfi 

XX =» WO«K WEEK 

DtWENSJONS IN MILLIMETEftS AND UNCHES^ 
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Block Diagram 



Output Waveforms 




EMITTER SECTION 




Theory Of Operation 

The HEDS-9100 is a C-shaped emitter/detector module, 
Coupled with a codewheel it translates the rotary motion of 
a shaft into a two-channel digital output. 

As seen in the block diagram, the module contains a single 
Light Emitting Diode (LED) as its light source. The light is 
collimated into a parallel beam by means of a single lens 
located directly over the LED. Opposite the emitter is the 
integrated detector circuit. This IC consists of multiple sets 
of photodetectors and the signal processing circuitry ne- 
cessary to produce the digital waveforms. 

The codewheel rotates between the emitter and detector, 
causing the light beam to be interrupted by the pattern of 
spaces and bars on the codewheel. The photodiodes which 
detect these interruptions are arranged in a pattern that 
corresponds to the radius and design of the codewheel. 
These detectors are also spaced such that a light period on 
one pair of detectors corresponds to a dark period on the 
adjacent pair of detectors. The photodiode outputs are then 
fed through the signal processing circuitry resulting in A, A, 
B and B. Two comparators receive these signals and pro- 
duce the final outputs for channels A and B. Due to this 
integrated phasing technique, the digital output of channel 
A is in quadrature with that of channel B (90 degrees out of 
phase). 

Definitions 

Count (N) = The number of bar and window pairs or 
counts per revolution (CPR) of the codewheel. 



1 Shaft Rotation = 360 mechanical degrees 
= N cycles 



1 cycle (c) 



360 electrical degrees (°e) 
1 bar and window pair 



Pulse Width (P): The number of electrical degrees that an 
output is high during 1 cycle. This value is nominally 180 °e 
or V2 cycle. 

Pulse Width Error (AP): The deviation, in electrical degrees, 
of the pulse width from its ideal value of 180 ° e. 

State Width (S): The number of electrical degrees between 
a transition in the output of channel A and the neighboring 
transition in the output of channel B. There are 4 states per 
cycle, each nominally 90 °e. 

State Width Error (AS): The deviation, in electrical degrees, 
of each state width from its ideal value of 90° e. 

Phase (4>): The number of electrical degrees between the 
center of the high state of channel A and the center of the 
high state of channel B. This value is nominally 90 °e for 
quadrature output. 

Phase Error (Acf)): The deviation of the phase from its ideal 
value of 90 °e. 

Direction of Rotation: V^hen the codewheel rotates in the 
direction of the arrow on top of the module, channel A will 
lead channel B. If the codewheel rotates in the opposite 
direction, channel B will lead channel A. 

Optical Radius (Rop): The distance from the codewheel's 
center of rotation to the optical center (O.C.) of the encoder 
module. 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


typ. 


Max. 


Units 


Notes 


Storage Temperature 


Ts 


-40 




100 


^C 




Operating Temperature 


Ta 


-40 




too 


^C 




Supply Voltage 


Voc 


-0.5 




7 


Volts 




Output Voltage 


Vo 


-0.5 




VCC 


Volts 




Output Current per Channei 


h 


-1.0 




6 


mA 
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Recommended Operating Conditions 



Parameter 


Symbol 


Min. 


lyp. 


Max. 


Units 


Notes 


Temperature 


T 


-40 




100 


°C 




Supply Voltage 


Vcc 


4.6 




6.5 


Volts 


Ripple 
<lOOmVp-p 


Load Capacitance 


Cl 






IPO 


PF 


3.2 KO pull-up 
resistor 


Count Frequency 


f 






100 


khiZ 


Velocity(rpm)xN 
60 



Note: The module performance is guaranteed to 100 l<HZ but can operate at liiglier frequencies. 

Encoding Cliaracteristics 

Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances. These 
characteristics do not include codewheel contributions. 



- ■ ^^ 1 

Parameter 


— — ! 

Symbol 


Typ. 


Case 1 
Max. 


Case 2 
Max. 


Units 


Notes 


Pulse Width Error 


Ap 


7 


30 


40 


elec. deg 




Logic State Width Error 


As 


5 


30 


40 


elec. deg. 




Phase Error 


A0 


2 


10 


15 


elec deg. 





Case 1: Module mounted on tolerances of ±0.13mm(0.005"). 

Electrical Characteristics 

Electrical Characteristics over Recommended Operating Range, typical at 25° C 



Case 2: Module mounted on tolerances of ±0.38mm(0.015"). 



Parameter 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Notes 


Supply Current 


fee 




17 


40 


mA 




High Level Output Voltage 


VOH 


2,4 






Volts 


IOH = -40juAMax. 


Low Level Output Voltage 


Vol 






0.4 


Volts 


IOL = 3,2 mA 


Rise Time 


tr 




200 




ns 


Cl = 25 pf 
Hi^H Kapuil-Up 


Fall Time 


tf 




50 




ns 



Note: 

1. For improved perforiiance in noisy environments or high speed applications, a 3.3 kO pull-up resistor is recommended. 

Recommended Codewheel 
Characteristics 

The HEDS-9100 is designed to operate with the HEDS-5100 
series codewheel. See ordering information and specifica- 
tions at the end of this data sheet 



MAX. 1.9(0.075) 




Codewheel Options 


(N) 


OPTICAL RADIUS 

Rqp mm (inch) 


96 


11.00 (0.433) 


100 


11.00 (0.433) 


192 


11.00 (0.433) 


200 


11.00 (0.433) 


256 


11.00 (0.433) 


360 


11.00 (0.433) 


400 


11.00 (0.433) 


500 


11.00 (0.433) 


512 


11,00 (0.433) 



Figure 1. Codewheel Design 



Parameter 


Symt^ol 


MIn. 


Max. 


Units 


Notes 


Window/Bar Ratio 


<^w^^b 


0.7 


1.4 






Window Length 


Lw 


1.8(.07) 


2.3(.09) 


mm(incb) 




Absolute Maximum 
Codewheel Radius 


Re 





Bop+1.9(0«075) 


mm(inch) 


Includes eccentricity errors 
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Mounting Considerations 



ALIGNING BOSS 

0.76 (0.030) HIGH 

2.36 (0.093)±0.025(0.001) DIA. 

0.25(0.010x45*' CHAMFER 

2 PLACES 

» «_^,..— MOUNTING THRU 

^^ y»f HOLES 



20.9 
(0.825) 



OPTICAL CENTER 




-ARTWORK SIDE 
OFCODEWHEEL 



M 2.5 X 0.45 
(2-56 UNC-2B) 
2 PLACES 



CODE WHEEL 



N0TE1: TWESE DIMENSIONS INCLUDE SHAFT 
END PLAY, AND CODEWHEEL WARP. 

Figure 2. l\1ountlng Plane Side A. 

Connectors 




OPTICAL CENTER 



BOSS 
0.76 (0.030) HIGH 
2.36 (0.093)±0.025(0.001) DIA. 
0.25(0.010) x45» CHAMFER 
2 PLACES 



Figure 3. IVIounting Plane Side B. 



Manufacturer 


Part Number 


Mounting Surface 


AMP 


103686-4 


Both 


640442*5 


Sides 


8erg 


65039-032 with 
4S25X-000 terminals 


Both 


Molex 


2695 series with 
2759 series 
terminals 


SideB 



Figure 4. Connector Specifications 

Ordering information 

HEDS-9100 Option F] |Q|Q| 

HEDS-5100 Option 



9 



Resolution 
(Cycles per Revolution) 



K - 96 cpr G- 360 cpr 

C-100cpr H~ 400 cpr 

D- 192 cpr A -500 cpr 

E - 200 cpr I - 512 cpr 
F - 256 cpr 




Shaft Diameter 



01 — 2 mm 

02 — 3 mm 

03 — 1/8 in, 

04 — 6/32 m. 

05 — 3/16 m- 
06— 1/4 in. 



11 —4 mm 
14 — 5 mm 

12 — 6 mm 



5.38 +0.31 
(0.212 + 0.012) 



UNITSmm(INCHES) 



Figure 5. HEDS-5100 Codewheel 
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HEWLETT 
PACKARD 



LINEAR 

OPTICAL liyCREMENm 
ENCiDER MODULE 



HEDS-9200 
SERIES 



Features 

HIGH PERFORMANCE 

HIGH RESOLUTION 

LOW COST 

EASY TO MOUNT 

NO SIGNAL ADJUSTMENT REQUIRED 

INSENSITIVE TO MECHANICAL 
DISTURBANCES 

SMALL SIZE 

-40°C TO 100° C OPERATING TEMPERATURE 

TWO CHANNEL QUADRATURE OUTPUT 

TTL COMPATIBLE 

SINGLE 5 V SUPPLY 



Description 



The HEDS-9200 series is a higii performance, low cost, 
optical incremental encoder module. When operated in 
conjunction with a codestrip, this module detects linear 
position. The module consists of a lensed LED source and 
a detector IC enclosed in a small C-shaped plastic package. 
Due to a highly collimated light source and a unique photo- 
detector array, the module is extremely tolerant to mounting 
misalignment. 

The two channel digital outputs and the single 5 V supply 
input are accessed through four 0.025 inch square pins 
located on 0.1 inch centers. 

Package Dimensions 




Note. Codestrip not included with HEDS-9200. 



The standard resolutions available are 4.72 counts per mm 
(120 cpi), 5.00 counts per mm (127 cpi) and 5.91 counts per 
mm (150 cpi). Consult local Hewlett-Packard sales repre- 
sentatives for other resolutions ranging from 1.5 to 78 
counts per mm (40 to 200 counts per inch). 



Applications 



The HEDS-9200 provides sophisticated motion detection at 
a low cost, making it ideal for high volume applications. 
Typical applications include printers, plotters, tape drives, 
and factory automation equipment. 



ESD WARNING: NORMAL HANDLING PRECAUTIONS 
SHOULD BE TAKEN TO AVOID STATIC DISCHARGE. 






DATE CODi 
NOTE 1 
3.73 <0.t47)-j 



10.14/^1 




AMGNMEMT 
RECESS 



6.10 < 0.240) f 

^AX. f 



2<41 (0.0 
2.07 (O.t 



,66 <0.380) MAX\ 

11 {0.280) Mm, 

WOUNTJNG 
THROUGH 
note 2 PLACES 



NOTE 1; YY « YEAR 

XX = WORK WEEK 

D(MEISlS)0NS IN M)ttlMETEl^S AND {INCHES) 




END VIEW 



(-20.96(0.825)"* 
27.2 {1,07) MAX. 

SiDEB 



^ AUGNMENT 
RECESS 
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Block Diagram 



Output Waveforms 




EMITTER SECTION 



DETECTOR SECTION 



Theory Of Operation 

The HEDS-9200 is a C-shaped emitter/detector module. 
Coupled with a codestrip it translates linear motion into a 
two-channel digital output. 

As seen in the block diagram, the module contains a single 
Light Emitting Diode (LED) as its light source. The light is 
collimated into a parallel beam by means of a single lens 
located directly over the LED. Opposite the emitter is the 
integrated detector circuit. This IC consists of multiple sets 
of photodetectors and the signal processing circuitry ne- 
cessary to produce the digital waveforms. 

The codestrip moves between the emitter and detector, 
causing the light beam to be interrupted by the pattern of 
spaces and bars on the codestrip. The photodiodes which 
detect these interruptions are arranged in a pattern that 
corresponds to the count density of the codestrip. These 
detectors are also spaced such that a light period on one 
pair of detectors corresponds to a dark period on the 
adjacent pair of detectors. The photodiode outputs are 
then fed through the signal processing circuitry resulting in 
A, A, B and B. Two comparators receive these signals and 
produce the final outputs for channels A and B. Due to this 
integrated phasing technique, the digital output of channel 
A is in quadrature with that of channel B (90 degrees out of 
phase). 



Definitions 




Count density (D): The number of bar and window pairs 
per unit length of the codestrip. 



LINEAR POSITION 

Pitch: 1/D, The unit length per count. 

Electrical degree (°e): Pitch/360, The dimension of one bar 
and window pair divided by 360. 

1 cycle (C): 360 electrical degrees, 1 bar and window pair. 

Pulse Width (P): The number of electrical degrees that an 
output is high during 1 cycle. This value is nominally 180°e 
or 1/2 cycle. 

Pulse Width Error (AP): The deviation, in electrical degrees, 
of the pulse width from its ideal value of 180° e. 

State Width(S): The number of electrical degrees between a 
transition in the output of channel A and the neighboring 
transition in the output of channel B. There are 4 states per 
cycle, each nominally 90° e. 

State Width Error (AS): The deviation, in electrical degrees, 
of each state width from its ideal value of 90° e. 

Phase (0): The number of electrical degrees between the 
center of the high state of channel A and the center of the 
high state of channel B. This value is nominally 90° e for 
quadrature output. 

Phase Error (A0): The deviation of the phase from its ideal 
value of 90°e. 

Direction of IVIovement: When the codestrip moves, relative 
to the module, in the direction of the arrow on top of the 
module, channel A will lead channel B. If the codestrip 
moves in the opposite direction, channel B will lead 
channel A. 



Absolute Maximum Ratings 



Parameter 


Symbol 


mm. 


Typ. 


Max, 


Units 


Notes 


Storage Temperature 


Ts 


-40 




100 


'^C 




Operating Temperature 


Ts 


-40 




100 


^C 




Supply Voltage 


Vcc 


"0,5 




7 


Volts 




Output Voltage 


Vo 


-0.6 




Vcc 


Volts 




Output Current per Channel 


h 


-1.0 




5 


mA 
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Recommended Operating conditions 



Parameter 


Symbol 


Min, 


"H^P- 


Max. 


Units 


Nbtes 


Temperature 


T 


-40 




100 


OQ 




Supply Voltage 


Vcc 


4.5 




5.5 


Volts 


Ripple < 100 m Vp-p 


Load Capacitance 


Cl 






100 


PF 


3.2 KO pull-up resilor 


Count Frequency 


f 






100 


kHz 


Velocity X 



Note: 



The module performance is guaranteed to 100 kHz but can operate at higher frequencies. 

Encoding Characteristics 

Encoding Characteristics over Recommended Operating Range and Recommended Mounting Tolerances. These charac- 
teristics do not include codestrip defects. 



Parameter 


Symbol 


Mtn. 


Typ* 


Max. 


Units 


Notes 


Pulse Width Error 


AP 




7 


35 


elec. deg. 




Logic State Width Error 


AS 




5 


35 


elec. deg. 




Phase Error 


A4> 




2 


13 


elec. deg. 




Electrical Characteristics 

Electrical Characteristics over Recommended Operating Range, typical at 25° C 


Parameter 


Symbol 


Mln, 


IVP. 


Max, 


Units 


Moles 


Supply Current 


Ice 




17 


40 


mA 




High Level Output Voltage 


VOH 


2.4 






Volts 


loH - ^40 }xA Max. 


Low Level Output Voltage 


Vol 






0.4 


Volts 


lot = 3.2 mA 


Rise Time 


tr 




200 




ns 


Ct^25pF 
Ru=11 Kn pull-up 


Fall Time 


tf 




50 




ns 



Note: 

1. For improved performance in noisy environments or high speed applications, a 3.3 kn pull-up resistor is recommended. 

Recommended Codestrip Characteristics 

Codestrip design must take into consideration mounting as referenced to either side A or side B (See figure 1 ). 
MOUNTING AS REFERENCED TO SIDE A MOUNTING AS REFERENCED TO SIDE B 



l^ 



MOUNTING 
THRU HOLE 



ALIGNING 
RECESS 



13^11 




"J w» 



r ~; 



MOUNTING 
Y THRU HOLE , 

b o4 



ALIGNING 
RECESS 



or O ■ 







S: — 
\ 


^ 










1 


Ww 


Wb 


u 


-^pn 


CH-*. 



UQ 



/ 



1 Wj 



Figure 1. Codestrip Design 



Parameter 


Symbol 


Mounting Ret. Side A 


Mounting Ret Side 6 


Units 


Window/Bar Ratio 


Ww/Wb 


0.7 Mln. 14 Max. 


0.7 Min. \A Max. 




Mounting Distance 


L 


la < 0.S1 (0.020) 


Lb > 3.23 (0.127) 


mm (inch) 


Codestrip edge to inside 
window edge 


Wi 


Wi< 0.53 (0.021) + La 


Wi< 4.27(0.168) -Lb 


mm (inch) 


Codestrip edge to outside 
window edge 


Wa 


W2> 1.50 (0,069) + La 


W2> 5.23 (0.206) -Lb 


mm (inch) 



Note: 

All parameters and equations must be satisfied over the full length of codestrip travel including maximum codestrip runout. 



4-17 



Mounting Considerations 



ALIGNING BOSS 

0.76 (0.030) HIGH (MAX.) 

2.36 (0.093) ±0.025 (0.001) DIA. 

0.25 (0.010) X 45° CHAMFER 

2 PLACES 

,—y^ MOUNTING THRU 
Tf HOLES 




- ARTWORK SIDE 
OF CODESTRIP 



17.17 (0.676) 

17.37 (0.684) 

20.83 (0.820) 
21.08 (0.830) 



FT 



ttt 



J 



MIN. 5.60 (0.221) NOTE 1 



OPTICAL CENTER 

M 2.5 X 0.45 
(2-56 UNC-2B) 
2 PLACES 



4.75 (0.187) REF. 



10.5 
(0.413) 



6.35 . 
(0.250) 



MAX. 4.45 (0.175) 
NOTE 1 



- MOUNTING PLANE 



M 2.5 X 0.45 
(2-56 UNC-2B) 
2 PLACES 



OPTICAL CENTER 




ALIGNING BOSS 

0.76 (0.030) HIGH (MAX.) 

2.36 (0.093) ±0.025 (0.001) DIA. 

0.25 (0.010) X 45° CHAMFER 

2 PLACES 



MOUNTING PLANE SIDE A 

Notes: 

1. These dimensions inlcude codestrip warp. 

2. Reference definitions of Lg and Lb on page 3. 



MOUNTING PLANE SIDE B 



Connectors 



Ordering information 



Manufacturer 


Pari Numl^er 


Mounting Surface 


AMP 


103686-4 


Both 


640442-5 


Side B 


Berg 


65039-032 with 
4825X-000 terminals 


Both 


Molex 


2695 series with 
2759 series terminals 


SideB 



HEDS-9200 Optioi 



'^U E 



Figure 4. Connector Specifications 



RESOLUTION 

Counts pBx mm (Inch) 



l-4J2(120) 
JVI- 5.00 (127) 
P — 5-91 (150) 



PITCH 

mm (Inch) per count 



0.212 (0.0083) 
0.200 (0.0079) 
0.169 (0.0057) 



Consult local Hewlett-Packard sales representatives for 
other resolutions. 
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^gl 



HEWLETT 
PACKARD 



QUICK ASSEMBLY 
OPTICAL ENCODER 

jjf 


HEDS-5500 
SERIES 



Features 

QUICK AND EASY ASSEMBLY 

NO SIGNAL ADJUSTMENT REQUIRED 

LOW COST 

SMALL SIZE 

HIGH PERFORMANCE 

HIGH RESOLUTION 

INSENSITIVE TO RADIAL AND AXIAL PLAY 

--40°C TO 100° C OPERATING TEMPERATURE 

TWO CHANNEL QUADRATURE OUTPUT 

TTL COMPATIBLE OUTPUTS 

SINGLE 5 V SUPPLY 




Description 



The HEDS-5500 is a high performance, low cost, optical 
incremental encoder which emphasizes high reliability, 
high resolution and easy assembly. 

The encoder contains a lensed LED light source, an inte- 
grated circuit with detectors and output circuitry, and a 
code wheel which rotates between the emitter and detector 
IC. The outputs of the encoder are two square waves in 
quadrature. The collimated light and special photodetector 
configuration allow for high resolution and excellent en- 
coding performance as well as increased long life reliability. 



The encoder may be quickly and easily mounted onto a 
motor No mechanical or electrical adjustments are re- 
quired. 

The two channel digital outputs and the single 5 V supply 
input are accessed through 0.025 inch square pins located 
on 0.1 inch centers. 



Applications 



The HEDS-5500 provides motion de^tection at a low cost, 
making it ideal for high volume applications. Typical 
applications include printers, plotters, tape drives, pos- 
itioning tables and automatic handlers. 



ESD WARNING: NORMAL HANDLING PRECAUTIONS 
SHOULD BE TAKEN TO AVOID STATIC DISCHARGE. 



Outline Drawing 



41,1 (1,62) I 

MAX 



14,5 {0.57> 
MIN. 




MOTES: 

1. tEAve cL^AnmcB for turning 

AND REMOVING THE HEX WRENCH. 

2. TYPJCAC DIMENSIONS IN 
MILLIMETERS (INCHE5K 

3. DO NOT CONNECT PIN ^2. 



0.64 (0.025) 

SQ. LEADS ON 

2.54 {OAQO) CENTERS TYP, 
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Block Diagram 




EMITTER SECTION 



Output waveforms 




LINEAR POSITION 



Theory Of Operation 

The HEDS-5500 translates rotary motion of a shaft into a 
two channel digital quadrature output. 

As seen in the block diagram, the HEDS-5500 encoder 
contains a single Light Emitting Diode (LED) as its emitter. 
The light is collimated into a parallel beam by means of a 
single lens located directly over the LED. Opposite the 
emitter is an integrated detector circuit. This IC consists of 
multiple sets of photodetectors and the signal processing 
circuitry necessary to produce the digital waveforms. 

The code wheel rotates between the emitter and detector, 
causing the light beam to be interrupted by the code 
wheel's pattern of spaces and bars. The photodiodes which 
detect these interruptions are arranged in a pattern that 
corresponds to the radius and design of the code wheel. 
These detectors are also spaced such that a light period 
on one pair of detectors corresponds to a dark period on 
the adjacent pair of detectors. The photodiode outputs are 
then fed througji the signal processing circuitry resulting 
in A, A, B and B. Two comparators receive these signals 
and produce the final outputs for channels A and B. Due 
to this integrated phasing technique, the digital output of 
channel A is in quadrature with that of channel B (90 
degrees out of phase). 

Definitions 

Count (N): The number of bar and window pairs or counts 
per revolution (CPR) of the code wheel. 

Electrical Degree (°e): The dimension of one bar and 

window pair divided by 360. 

1 Cycle (C): 360 electrical degrees (°e), 1 bar and window 
pair. 



1 Shaft Rotation: 360 mechanical degrees, N cycles. 

Position Error (A0): The normalized angular difference 
between the actual shaft position and its position as in- 
dicated by the encoder cycle count. 

Cycle Error (AC): An indication of cycle uniformity The 
difference between an observed shaft angle which gives 
rise to one electrical cycle, and the nominal angular in- 
crement of 1/N of a revolution. 

Pulse Width (P): The number of electrical degrees that an 
output is high during 1 cycle. This value is nominally 
180°e or 1/2 cycle. 

Pulse Width Error (AP): The deviation, in electrical de- 
grees, of the pulse width from its ideal value of 180° e. 

State Width (S): The number of electrical degrees between 
a transition in the output of channel A and the neighboring 
transition in the output of channel B. There are 4 states 
per cycle, each nominally 90° e. 

State Width Error (AS): The deviation, in electrical degrees, 
of each state width from its ideal value of 90° e. 

Phase (0): The number of electrical degrees between the 
center of the high state of channel A and the center of the 
high state of channel B. This value is nominally 90°e for 
quadrature output. 

Phase Error (A(/)): The deviation of the phase from its ideal 
value of 90° e. 

Direction of Rotation! When the code wheel rotates in the 
counterclockwise direction (as viewed from the encoder 
end of the motor), channel A will lead channel B. When 
the code wheel rotates in the clockwise direction, channel 
B will lead channel A. 
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Absolute Maximum Ratings 








Parameter 


Symii 


lijgpi 


l|p. 


Max. 


Units 


Miles 




Storage Temperature 


Ts 


-1) 




100 


Celsius 




Operating Temperature 


< 


-40 




100 


Celsius 




Supply Vpltage 


Vcc 


-0.5 




7 


Volts 




Output Voltage 


Vo 


-0.5'' " 




Vcc 


Volts 


III iii — ^^^ 


Output Current per Channel 


io 


-1.0 




5 


mA 


1 


Vibration 








20 


g 


5 to 1000 Hz 


Shaft Axial Play 








±0.25 
±(0.010) 


mm (inch) 


'■■■'■''^lii-iil 


Shaft Eccentricity 
Plus Radial Play 








0.1 
(0.004) 


mm (inch) 
TIR 




Velocity 








30 K 


R.PM. 




Acceleration 








250 K 


,Jad/Sec2 






Recommended Operating Conditions 








Parameter 


Symbol 


MIn. 


Max. 


Units 


Notes 




Temperature 


Ta 


-40 


100 


Celsius 




Supply Voltage 


Vcc 


4.5 


5.5 


Volts 


Ripple < 100 mVp-p 


Load Capacitance 


Cl 




100 


PF 


3,2 k pull-up resistor 


Count FrequencyHl 


f 




100 


kHZ 


Velocity (rpm) x N 
60 


Shaft Perpendicularity 
Plus Axial Play 






±0.25 
±(0.010) 


mm (inch) 


6.9 mm (0.27 inch) 
from mounting surface 


Shaft Eccentricity 
Plus Radial Play 






0.04 
(0.0015) 


mm (inch) 
TIR 


6,9 mm (0.27 inch) 
from mounting surface 




Note: 

1 . The encoder performance is guaranteed to 100 kHz but can operate at higher frequencies. 

Encoding Characteristics 

Encoding characteristics over Recommended Operating range and recommended mounting tolerances. Values are for the 
worst error over the full rotation. 






Parameter 


Symbol 


Typ.[2] 


Max, 


Units 


Notes 




Pulse Width Error 


AP 


7 


45 


elec. deg. 




Logic State Width Error 


AS 


5 


45 


elec. deg. 




Phase Error 


M 


2 


20 


elec. deg. 




Position Error 


Ae 


10 


40 


minutes of arc 




Cycle Error 


AC 


3 


5.6 


elec. deg. 






Note: 

2. Typical errors are computed as the absolute value of the mean error. 
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Mechanical Characteristics 



Parameter 


Symbol 


Dimension 


Tolerance 


Units 


Standard Shaft 
Diameters 




2 3 4 
5 6 


+0.000 
-0.015 


mm 




5/32 1/8 
3/16 1/4 


+0.0000 
-0.0007 


inches 


Moment of Inertia 


J 


0.6 (6.0 X 10**^) 




gcm2 (oz-tn-s2) 


Required Shaft 
Length (3] 




14.0 
(0.55) 


±0.5 
(±0.02) 


mm 

(inches) 


Bolt Circle 


2 screw 
mounting 


19.05 
(0.750) 


±0.13 
(±0,005) 


mm 
(inches) 


3 screw 
mounting 


20,90 
(0.823) 


±0,13 
(±0.005) 


mm 

(inches) 


Mounting Screw Size 


2 screw 
mounting 


M 2.6 or (2-56) 




mm (inches) 


3 screw 
mounting 


M 1.6 or (0-80) 




mm (inches) 


Encoder Base Plate Thickness 




0.33 (0,130) 




mm (inches) 


Huh Set Screw 




(2-S6) 




(inches) 



Note: 

3. An 8.9 mm (0.35") diameter hole through the housing of the HEDS-5500 is available for extended motor shafts. Please consult your 
Hewlett-Packard sales representative for further information. 



Electrical Characteristics 



Electrical Characteristics over Recommended Operating Range, typical at 25° C. 



Parameter 


Symbol 


Mm. 


Typ. 


Max, 


Units 


Notes 


Supply Current 


Ice 




17 


40 


mA 




High Level Output Voltage 


VOH 


2.4 






Volts 


loH ^ ^40 mA Max. 


Low Level Output Voltage 


Vol 






0.4 


Volts 


lot - 3.2 mA 


Rise Time 


tr 




200 




ns 


Cl = 26 pF 
Rt « 11 K Pull-up 


Fail Time 


tf 




60 




ns 



Note: 

1. For improved performance in noisy environments or high speed applications, a 3.3 kfl pull-up resistor is recommended. 



Suggested connectors 



Manufacturlf 


Part Number 


AMP 


103686-4 


640442-5 


Berg 


66039-032 with 
4825X-000 terminals 


66801-034 


Molex 


2695 series with 
2759 series terminals 
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Ordering information 



HEDS-5500 Option 









1 






RQ$oiuil||| 




(Cycles per revolution) 


K 
C 
D 


- 96 CPR'^ 
" 100 CPR 

- 192 CPR 


E - 
F - 
(3 


' 200 CPR 

2l6 CPR 

~ 360 CPR 


H 
A 


- 400 CPR 

- 600 CPR 
512 CPR 



Shaft Diameter 


01-2 mm 


06 - 1/4 fn. 


02-3 mm 


11 -4 mm 


03-1/ain. 


12 '6 mm 


05 -3/16 in. 


14 -5 mm 


04 - 5/32 In. 





Note: 

4. Other code wheel resolutions are available. Please consult your Hewlett-Packard sales representative for further information. 



Mounting Considerations 

Tiie HEDS - 5500 can be mounted to a motor using either 
the two screw or three screw mounting option as shown in 
figure 1. If the encoder is attached to the motor with the 
screw sizes and mounting tolerances specified in the en- 
coding characteristics section without any additional 
mounting bosses, the encoder output errors will be within 
the maximums specified in the encoding characteristics 
section. 

The optional alignment pins shown in figure 2 can be used 
with either the two or three screw mounting option to 
improve the alignment of the encoder to the motor This 
improved alignment will result in better encoder perform- 
ance. 



MOTOR SHAFT CENTER 



E*3 



2 SCREW MOUNTING 
M2.5 (2-56 UNC-2B) 
2 PLCS-EQUALLY 
SPACED ON 
19.05 (0.750) DIA. 
BOLT CIRCLE 

|-^ I A |0O.25(O.O1O[ 




3 SCREW MOUNTING 
M1.6 (0-80 UNF-2B) 
3 PLCS-EQUALLY SPACED 
ON 20.90 (0.823) DIA. 
BOLT CIRCLE 

-0- I A I 0.25 (0.010) I 



The best encoder performance will be obtained by mount- 
ing the encoder onto the motor using the optional motor 
boss with either the two or three screw mounting option 
as shown in figure 2. 



MOTOR BOSS 

11.02 +/-0.08 DIA X 2.5 HIGH 
(0.435 +/-0,002 X 0.10) 
0.8 (0.03) X 45° CHAMFER 

I O I A I 0.05 (0.002) 



SEE MECHANICAL 
CHARACTERISTICS 




ALIGNING PINS 
2.39/2.34 DIA.-0.76 HIGH 
(0.094/0.092-0.030) 
0.25 (0.010) X 
45° CHAMFER 
2 PLACES 

|-$-| A |0 0.15 (0.006) 



Figure 2. Optional Mounting Aids 



Figure 1. Mounting Holes 
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Encoder Mounting and Assembly 





1. Mount encoder base plate onto motor. Tighten screws. (Refer- 
ence page 5 for mounting considerations). 



2. Snap encoder body onto base plate locking all 4 snaps. 



CODE WHEEL 
HUB 




HEX WRENCH 



CENTER SCREWDRIVER SLOT 
ENCODER CAP 

SIDE SLOT 



W^ /^^ 







^ uuu uu ^ 



ONE DOT POSITION 




r-TOinP-n 



V V V V V 

TWO DOT POSITION 



3a. Push the hex wrench into the body of the encoder to ensure 
that it is properly seated into the code wheel hub set screw. Then 
apply a downward force on the end of the hex wrench. This sets 
the code wheel gap by levering the code wheel hub to its upper 
position. 

3b. While continuing to apply a downward force, rotate the hex 
wrench in the clockwise direction until the hub set screw is tight 
against the motor shaft. The hub set screw attaches the code 
wheel to the motor's shaft. 

3c. Remove the hex wrench by pulling it straight out of the 
encoder body. 



4. Use the center screwdriver slot, or either of the two side slots, 
to rotate the encoder cap dot clockwise from the one dot position 
to the two dot position. Do not rotate the encoder cap counter- 
clockwise beyond the one dot position. 

The encoder is ready for use! 
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28 mm DIAMETER 




TWO AND THREE CHANNEL 


HEDS-5000 


INCREMENTAL OPTICAL 


SERIES 


ENCODER KIT 





TECHNICAL DATA JANUARY 1986 



Features 

• SMALL SIZE — 28 mm DIAMETER 

• 100-512 CYCLES/REVOLUTION AVAILABLE 

• MANY RESOLUTIONS STANDARD 

• LOW INERTIA 

• QUICK ASSEMBLY 

• 0.25 mm (.010 INCHES) END PLAY 
ALLOWANCE 

• TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLE 5V SUPPLY 

• WIDE TEMPERATURE RANGE 

• INDEX PULSE AVAILABLE 



Description 




The HEDS-5000 series is a higii resolution incremental opti- 
cal encoder kit emphasizing reliabilityand ease of assembly. 
The 28 mm diameter package consists of 3 parts: the 
encoder body, a metal code wheel, and an emitter end plate. 
An LED source and lens transmit collimated light from the 
emitter module through a precision metal code wheel and 
phase plate into a bifurcated detector lens. 
The light is focused onto pairs of closely spaced integrated 
detectors which output two square wave signals in quadra- 
ture and an optional index pulse. Collimated light and a 
custom photodetector configuration increase long life relia- 
bility by reducing sensitivity to shaft end play, shaft 
eccentricity and LED degradation. The outputs and the 5V 
supply input of the HEDS-5000 are accessed through a 10 
pin connector mounted on a .6 metre ribbon cable. 



A standard selection of shaft sizes and resolutions between 
100 and 512 cycles per revolution are available. Consult the 
factory for custom resolutions. The part number for the 
standard 2 channel kit is HEDS-5000, while that for the 3 
channel device, with index pulse, is HEDS-5010. See Order- 
ing Information for more details. For additional design 
information, see Application Note 1011. 



Applications 



Printers, Plotters, Tape Drives, Positioning Tables, Auto- 
matic Handlers, Robots, and any other servo loop where a 
small high performance encoder is required. 



Outline Drawing 




{3 EQUALLY SPACED) 



EMttTCR END PLATE- 



SECTION A-A 



EMCOOER BODY 



TVPJCAL DIMENSIONS IN MILLIMETRES AND INCHES) 
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Block Diagram and Output waveforms 




J, 



-O VoA 



U -I GROUND 
15. ^ OR 
— f— °J DO NOT 
I CONNECT 

CHANNEL B |8 



— o VoB 



CHANNEL I (10 



TTER END PLATE L 



XS' 



(FOR COUNTER CLOCKWISE ROTATION OF CODE WHEEL 
AS VIEWED FROM EMITTER END PLATE) 



CYCLE: 360 ELEC.DEG. 
PULSE WIDTH: 180 ELEC. DEC. 
LOGIC STATE: 90 ELEC. DEG. 




"L 



EMITTER END PLATE L CODE WHEEL 



ENCODER BODY 



Theory Of Operation 

The incremental shaft encoder operates by translating the 
rotation of ashaft into interruptions of a light beam which are 
then output as electrical pulses. 

In the HEDS-5XXX the light source is a Light Emitting Diode 
collimated by a molded lens into a parallel beam of light. The 
Emitter End Plate contains two or three similar light sources, 
one for each channel. 

The standard Code Wheel is a metal disc which has N 
equally spaced apertures around its circumference. A 
matching pattern of apertures is positioned on the stationary 
phase plate. The light beam is transmitted only when the 
apertures in the code wheel and the apertures in the phase 
plate line up; therefore, during a complete shaft revolution, 
there will be N alternating lightand dark periods. A molded 
lens beneath the phase plate aperture collects the modu- 
lated light into a silicon detector. 

The Encoder Body contains the phase plate and the detec- 
tion elements for two or three channels. Each channel 
consists of an integrated circuit with two photodiodes and 
amplifiers, a comparator, and output circuitry. 

The apertures for the two photodiodes are positioned so that 
a light period on one detector corresponds to a dark period 
on the other ("push-pull"). The photodiode signals are 
amplified and fed to the comparator whose output changes 
state when the difference of the two photocurrents changes 
sign. The second channel has a similar configuration but the 
location of its aperture pair provides an output which is in 
quadrature to the first channel (phase difference of 90°). 
Direction of rotation is determined by observing which of the 
channels is the leading waveform. The outputs are TTL logic 
level signals. 

The optional index channel is similar in optical and electrical 
configuration to the A and B channels previously described. 
An index pulse of typically 1 cycle width is generated for 
each rotation of the code wheel. Using the recommended 
logic interface, a unique logic state (Po) can be identified if 
such accuracy is required. 

The three part kit is assembled by attaching the Encoder 
Body to the mounting surface using three screws. The Code 
Wheel is set to the correct gap and secured to the shaft. 
Snapping the cover (Emitter End Plate) on the body com- 
pletes the assembly. The only adjustment necessary is the 
encoder centering relative to the shaft. This optimizes quad- 
rature and the optional index pulse outputs. 



Index Pulse Considerations 

The motion sensing application and encoder interface cir- 
cuitry will determine the necessary phase relationship of the 
index pulse to the main data tracks. A unique shaft position 
can be identified by using the index pulse output only or by 
logically relating the index pulse to the A and B data chan- 
nels. The l-IEDS-5010 allows some adjustment of the index 
pulse position with respect to the main data channels. The 
position is easily adjusted during the assembly process as 
illustrated in the assembly procedures. 



Definitions 



Electrical degrees: 

1 shaft rotation = 360 angular degrees 
= N electrical cycles 

1 cycle = 360 electricaldegrees 

Position Error: 

The angular difference between the actual shaft position and 
its position as calculated by counting the encoder's cycles. 

Cycle Error: 

An indication of cycle uniformity. The difference between an 
observed shaft angle which gives rise to one electrical cycle, 
and the nominal angular increment of 1/N of a revolution. 

Phase: 

The angle between the center of Pulse A and the center of 
Pulse B. 

Index Phase: 

For counter clockwise rotation as illustrated above, the 
Index Phase is defined as: 



$1: 



(01 —02) 



01 is the angle, in electrical degrees between the falling edge 
of I and falling edge of B. 02 is the angle, in electrical 
degrees, between the rising edge of A and the rising edge 
of I. 

Index Phase Error: 

The Index Phase Error (A$i) describes the change in the 
Index Pulse position after assembly with respect to the A and 
B channels over the recommended operating conditions. 
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Absolute Maximum Ratings 



Parameter 


Symbol 


f#. 


Max. 


UnH$ 


Notes 


Storage Temperature 


Ts 


-55 


iio 


■* Celsius 




Operating Temper^re 


Ta 


-55 


100 


^Celsius 


See Note 1 


Vibration 






20 


g 


« See Note 1 


Shaft Axial P\ay 


9i 


-mmm 


.,60 (20)'^ 


mm(1 inch/1000) TIR 




Shaft Eccentricity Plus 
Radial Play 






«!i (4) m 


mmfl inch/1000) TIR 


Movement should be 
limited even under 
shock conditions. 


Supply Voltage 


Vcc 


-0.6 


7 


Volts 




Output Voltage 


Vo 


-0.5 


M Vcc 


Volts 




Output Current per 
Channel 


lo 


-1 


6 


mA 




Velocity 






fO,000 


R,P.M< 




Acceleration 


Of 




#0,000 


Rad. Sec*^ 





Recommended Operating Conditions 



Parameter 


Symbol 


MIn. 


Max. 


Units 


Nptes 


Temperature 


T 


-20 


85 


**Ce}sfws 


iiibn-condensing atmls, 


Supply Voltage 


Vcc 


4.5 


5,5 


Volt 


RIfjple < 100mVp-p 


Code Wheel Gap 


~^-~^ 




1.1 (45) 


mm (inch/1000) 


Nominal gap - 

0.63 mm (.026 in.) when shaft 

is at minimum gap position. 


Shaft Perpendicularity 
Plus Axial Play 






0.26(10) 


mm (Inch/1 000) 
TIR 


Shaft Eccentricity Plus 
Radial Play 






0.04(1.5) 


mm (inch/1000) 
TIR 


10 mm (0.4 inch) from 
mounting surface. 


Load Capacitance 


Ci 




100 


PF 





Encoding Characteristics 



The specifications below apply within the recommended operating conditions and reflect performance at 500 cycles per 
revolution (N = 500). Some encoding characteristics improve with decreasing cycles (N). Consult Application Note 1011 or 
factory for additional details. 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Notes't'See Definitions) 


Position Error - 
Worst Error Full 
Rotation 


AB 




10 


40 


Minutes of Arc 


1 Cycle ~ 43.2 Minutes 
See Figure 5. 


Cycle Error - 
Worst Error Full 
Rotation 


AC 


- 


3 


5.5 


Electrical deg. 




Max. Count Frequency 


fMAX 


130,000 


200,000 




Hertz 


f = Velocity (RPM) x N/60 


Pulse Width Error - 
Worst Error Full 
Rotation 


AP 




16 




Electrical deg, 


T==25°af^8KH2 
See Note 2 


Phase Sensitivity to 
Eccentricity 






520 

(13) 




Etec. deg./mm 
(Elec- deg./mil) 


mil -inch/1000 


Phase Sensitivity to 
Axial Play 






20 

(.5) 




Elec. deg./mm 
(Elec. deg./mil) 


mil = inch/1000 


Logic State Width Error- 
Worst Error Full 
Rotation 


AS 




25 




Electrical deg. 


T==25^C,f==8KHz 
See Note 2 


Index Pulse Width 


Pi 




360 




Electrical deg. 


T==25*af-^8KHz 
See Note 3 


Index Phase Error 


A<l>j 







17 


Electrical deg. 


See Notes 4, 5 


Index Pulse Phase 
Adiustment Range 




±70 


±130 




Electrical deg. 


See Note 5 
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Mechanical Characteristics 



Parameter 


Symbol 


Dimension 


Toteratioe 


Units 


Notes 


Outline Dimensions 




See yech. Dwg. 








Code Wheel Avaiiadle to 
Fit the FoMowing Standard 
Shaft Diameters 




2 4 

3 5 


+.000 
-.015 


mm 






6/32 


+.0002 
-.0005 


Inches 




1/8 
3/18 1/4 


+.0000 
--.0007 


inches 


Moment of Inertia 


J 


0,4 (8 X 10~S) 




gcm2 (oz~in-s2) 




f^equired Shaft Length 




12.8 (30) 


±0.5 (±0.02) 


mm (inches) 


See Figure 10, 
Shaft in minimum 
length position. 


Bolt Circle 




20.^ (.823) 


+0,13 (±.005) 


mm (inches) 


See Figure 10, 


Mounting Screw Size 




1.6x0.35x5 mm 

DIN 84 

or 

0-80x3/16 

Btnding Head 




mm 
inches 





blcCtriCol Ln3r3CL6riS Lies When operating within the recommended operating range. 
Electrical Characteristics over Recommended Operating Range (Typical at 25° C). 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Notes 


Supply Current 


Ice 




21 


40 


mA 


HEDS-6000 (2 Channel) 


38 


60 


HEDS-5010 (3 Channel) 


High Level Output 
Voltage 


VOH 


2A 






V 


lOH = -40/iA Max. 


low Level Output 
Voltage 


Vol 






0,4 


V 


lot ^ 3,2 mA 


Rise Time 


tr 




0.5 




MS 


Ct^26pF,RL== 11 K Pull-up 
See Note 6 


Fall Time 


tf 




0,2 




Cable Capacitance 


Ceo 




12 




pF/metres 


Output Lead to Ground 



NOTES: 

1. Thie structural parts of thie HEDS-5000 have been tested to 20g and up to 500 Hz. For use outside this range, operation may be limited 
at low frequencies (high displacement) by cable fatigue and at high frequencies by code wheel resonances. Resonant frequency 
depends on code wheel material and number of counts per revolution. For temperatures below -20" C the ribbon cable becomes 
brittle and sensitive to displacements. Maximum operating and storage temperature Includes the surface area of the encoder mount- 
ing. Consult factory for further information. See Application Note 1011. 

2. In a properly assembled lot 99% of the units, when run at 25*0 and 8 KHz, should exhibit a pulse width error less than 35 electrical 
degrees, and a state width error less than 45 electrical degrees. To calculate errors at other speeds and temperatures add the values 
specified in Figures 1 or 2 to the typical values specified under encoding characteristics or to the maximum 99% values specified In this 
note. 

3. In a properly assembled lot, 99% of the units when run at 25° C and 8 KHz should exhibit an Index pulse width greater than 260 
electrical degrees and less than 460 electrical degrees. To calculate index pulse widths at other speeds and temperatures add the 
values specified in Figures 3 or 4 to the typical 360° pulse width or to the maximum 99% values specified in this note. 

4. After adjusting index phase at assembly, the index phase error specification (A^i) indicates the expected shift in index pulse position 
with respect to channels A and B over the range of recommended operating conditions and up to 50 KHz. 

5. When the Index pulse is centered on the low-low states of channels A and B as shown on page 2, a unique Po can be defined once 
per revolution within the recommended operating conditions and up to 25 KHz. Figure 6 shows how Po can be derived from A, B, and 
I outputs. The adjustment range indicates how far from the center of the low-low state that-the center of the index pulse may be 
adjusted. 

6. The rise time is primarily a function of the RC time constant of Rl and C|_. A faster rise time can be achieved with either a lower value of 
R|_ or Cl. Care must be observed not to exceed the recommended value of Iql under the worst case conditions. 
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ELECTRICAL 


DEGREES 




130 
120 






110 


oc cc 


100 






ococ 


90 


occc 




UJ UJ 


80 


f? 


70 


S5 


60 




50 


i3t^ 


40 








30 


22 


20 


OO 


10 


zz 





< < 


55 


-10 




-20 




-30 




-40 




ELECTRICAL 

DEGREES 

130 
120 
110 



II 
a. V) 

z z 



<< 
II 

U (J 



i^> 




TEMPERATURE IN DEGREES CENTIGRADE 

Figure 1. Typical Change in Pulse Width Error or In State 
Width Error due to Speed and Temperature 



TEMPERATURE IN DEGREES CENTIGRADE 



Figure 2. Maximum Change in Pulse Width Error or in 
State Width Error Due to Speed and Temperature 



ELECTRICAL 
DEGREES 



ELECTRICAL 
DEGREES 



-20 
-30 
-40 
-50 
-60 
-70 
-80 
-90 
-100 
-110 
-120 




TEMPERATURE IN DEGREES CENTIGRADE 

Figure 3. Typical Change in Index Pulse Width Due to 
Speed and Temperature 




TEMPERATURE IN DEGREES CENTIGRADE 



Figure 4. Maximum Change in Index Pulse Width Due to 
Speed and Temperature 
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^f 




K' 



m 



<4) {1/1000 INCH) 



.01 .02 .03 .04 .05 .06 .07 .08 .09 .1 MILLIMETRES 
SHAFT ECCENTRICITY - 




O" 



(GROUND OR DO 
~ NOT CONNECT) 



DASHED LINES REPRESENT AN OPTIONAL INDEX SUMMING CIRCUIT. 
STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 



Figure 5. Position Error vs. Shaft Eccentricity 



Figure 6. Recommended Interface Circuit 
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piSl, 




N# 


FUNCTION 


1 


CHANNEL A 


2 


Vcc 


3 


GROUND 


4 


N.C. OR GROUND 


5 


N.C. OR GROUND 


6 


GROUND 


7 


Vcc 


8 


CHANNELS 


9 


Vcc 


10 


CHANNEL 1 



BOTTOM VIEW 



NOTE: REVERSE INSERTION OF THECONNECTOR 

WILL PERMANENTLY DAMAGE THE DETECTOR IC. 
MATING CONNECTOR 
BERG 65-692-001 OR EQUIVALENT 




CODE WHEEL 
ASSEMBLY 



ENCODER BODY 



Figure 7. Connector Specifications 



Figure 8. HEDS-5000 Series Encoder Kit 




2.5 MINIMUM , 
(.10 MINIMUM) 



M1.6X.35 150GH 

OR 

0-80 UNF-2B 



UNITS mm (INCHES) 

Figure 9. Code Wheel 




MILLIMETRE .X ± .5 .XX ±.10 

(INCHES) (.XX ± .02 .XXX ± .005) 



Figure 10. IVIounting Requirements 



Ordering information 



HEDS-5 



ifim 



OPTION 



r 



p' 



BESOLUTION fCYDlES PE8 «EyOLUHON| 



C-100CPR 
D - 192 CPB 
E - 200 CPR 
F - 256 CPB 



G - 360 CPR 
H-400CPR 
A - 500 CPR 
1^512 CPR 



WOTE: OTHER RESOLUTIONS AVAILABLE 
OW SPECIAL REQUEST. 



SHAFT DIAWETER 



01-2 mm 

02 - 3 mm 

03 - 1/8 in. 

04 - 5/32 in. 

05 - 3/16 In. 
06- 1/4 in. 
11—4 mm 
12 -6 mm 
14 - 5 mm 

00 ~ USE WHEN ORDERING 
ENCODER BODIES 



PRODUCT TYPE 



0-28 mm COMPLETE KIT 
1-28 mm CODE WHEEL 

2 ~ 28 mm ENCODER BODY 

3 - 28 mm EMITTER END PLATE* 



OUTPUTS 



0-2 CHANNEL DIGITAL 
1 - 3 CHA^fNEL DIGITAL 



IVfECKANICAL CONFIGURATION 



- 0.6 m (24 in.) CABLE 



*N0 OPTION IS SPECIFIED WHEN ORDERING 
EMITTER END PLATES ONLY. 
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Shaft EnCOdSr Kit ASS6imbly see Application NotelOHtorfurtherdiscussion. 

The following assembly procedure represents a simple and reliable method for prototype encoder assembly. High volume assembly may 
suggest modifications to this procedure using custom designed tooling. In certain high volume applications encoder assembly can be 
accomplished in less than 30 seconds. Consult factory for further details. Note: The code wheel to phase plate gap should be set between 
0.015 in. and 0.045 in. 

I WARNING: THE ADHESIVES USED MAY B^ HARMFUL CONSULT THE MANUFACTURER'S RECOMMENDATIONS. | 
READ THE INSTRUCTIONS TO THE END BEFORE STARTING ASSEMBLY. 



1.0 SUGGESTED MATERIALS 

1.1 Encoder Parts 

Encoder Body 
Emitter End Plate 
Code Wheel 

1.2 Assembly Materials 

RTV — General Electric 162 

— Dow Corning 3145 
Epoxy— Hysol 1C 
Acetone 

Mounting Screws (3) 
RTV and Epoxy Applicators 

1.3 Suggested Assembly Tools 

a) Holding Screwdriver. 

b) Torque Limiting Screwdriver, 0.36 cm kg (5.0 in. oz.). 

c) Depth Micrometer or HEDS-8922 Gap Setter. 

d ) Oscilloscope or Phase Meter ( Described in AN 1 0il ). Either 
may be used for two channel phase adjustment. An oscillo- 
scope is required for index pulse phase adjustment. 

1.4 Suggested Circuits 

a) Suggested circuit for index adjustment (HEDS-5010). 

w74LS14i« 



,^r^ 




1/4 74LS8G 



JTWTL 



-j"^ r[r>o— I i^.y~ OUTPUT TO OSCILLOSCOPE 

^FFER^"^"^ aA 1/4 74LS32 

For optimal index phase, adjust encoder position to equal- 
ize Ti and T2 pulse widths. 

b) Phase Meter Circuit 

Recommended for volume assembly. Please see Appli- 
cation Note 1011 for details. 



2.0 SURFACE PREPARATION 




THE ELAPSED TIME BETWEEN THIS STEP AND THE 
COMPLETION OF STEP 8 SHOULD NOT EXCEED 1/2 
HOUR. 

2.1 Clean and degrease with acetone the mounting surface and 
shaft making sure to keep the acetone away from the motor 
bearings. 

2.2 Load the syringe with RTV. 

2.3 Apply RTV into screw threads on mounting surface. Apply 
more RTV on the surface by forming a daisy ring pattern 
connecting the screw holes as shown above. 

I CAUTION: KEEP RTV AWAY FROM THE SHAFT BEARING. ,| 



3.0 ENCODER BODY ATTACHMENT 




3.1 



3.2 



Place the encoder body on the mounting surface and slowly 
rotate the body to spread the adhesive. Align the mounting 
screw holes with the holes in the body base. 

Place the screws in the holding screwdriver and thread them 
into the mounting holes. Tighten to approximately 0.36 cm kg 
(5.0 in. oz.) using a torque limiting screwdriver if available (See 
notes a and b below). Remove centering cone if used. 

Notes: 

a) At this torque value, the encoder body should slide on the 
mounting surface only with considerable thumb pressure. 

b) The torque limiting screwdriver should be periodically calibrated 
for proper torque. 



4.0 EPOXY APPLICATION 




I CAUTION: HANDLE THE CODE WHEEL WITH CARE. | 
4..1 Collect a small dab of epoxy on an applicator. 

4.2 Spread the epoxy inside the lower part of the hub bore. 

4.3 Holding the code wheel by its hub, slide it down the shaft just 
enough to sit it squarely. About 3 mm (1/8"). 



5.0 CODE WHEEL POSITIONING 




5.1 



Take up any loose play by lightly pulling down on the shaft's 
load end. 

Using the gap setter or a depth micrometer, push the code 
wheel hub down to a depth of 1.65 mm (.065 in.) below the 
rim of the encoder body. The registration holes in the gap 
setter will align with the snaps protruding from the encoder 
body near the cable. 

Check that the gap setter or micrometer is seated squarely 
on the body rim and maintains contact with the code wheel 
hub. 

5.4 No epoxy should extrude through the shaft hole. 
I DO NOT TOUCH THE CODE WHEEL AFTER ASSEMBLY \ 



5.2 



5.3 
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6.0 EMITTER END PLATE 




6.3 



Visually check that the wire pins in the encoder body are 
straight and straighten if necessary. 

Hold the end plate parallel to the encoder body rim. Align the 
guiding pin on the end plate with the hole in the encoder 
body and press the end plate straight down until it is locked 
into place. 

Visually check to see if the end plate is properly seated. 



7.0 PHASE ADJUSTMENT 




7.1 The following procedure should be followed when phase 
adjusting channels A and B. 

7.2 Connect the encoder cable. 

7.3 Run the motor. Phase corresponds to motor direction. See 
output waveforms and definitions. Using either an oscillo- 
scope or a phase meter, adjust the encoder for minimum 
phase error by sliding the encoder forward or backward on 
the mounting surface as shown above. See Application Note 
1011 for the phase meter circuit. 

7.4 No stress should be applied to the encoder package until the 
RTV cures. Cure time is 2 hours @ 70° C or 24 hrs. at room 
temperature. 

Note: After mounting, the encoder should be free from mechani- 
cal forces that could cause a shift in the encoder's position 
relative to its mounting surface. 



CODE WHEEL REMOVAL 

In the event that the code wheel has to be removed after the epoxy 
has set, use the code wheel extractor as follows: 

1 Remove the emitter end plate by prying a screwdriver in the 
slots provided around the encoder body rim. Avoid bending 
the wire leads. 

2 Turn the screw on the extractor counter-clockwise until the 
screw tip is no longer visible. 

3 Slide the extractor's horseshoe shaped lip all the way into the 
groove on the code wheel's hub. 

4 While holding the extractor body stationary, turn the thumb 
screw clockwise until the screw tip pushes against the shaft. 

5 Applying more turning pressure will pull the hub upwards 
breaking the epoxy bond. 

6 Clean the shaft before reassembly. 



8.0 INDEX PULSE ADJUSTMENT (HEDS-5010) 




8.1 



8.2 
8.3 



8.4 



8.5 
8.6 



8.7 



Some applications require that the index pulse be aligned 
with the main data channels. The index pulse position and 
the phase must be adjusted simultaneously. This procedure 
sets index phase to zero. 

Connect the encoder cable. 

Run the motor. Adjust for minimum phase error using an 
oscilloscope or phase meter (see 7.3). 

Using an oscilloscope and the circuit shown in 1.4, set the 
trigger for the falling edge of the I output. Adjust the index 
pulse so that Ti and T2 are equal in width. The physical 
adjustment is a side to side motion as shown by the arrow. 

Recheck the phase adjustment. 

Repeat steps 8.3-8.5 until both phase and index pulse posi- 
tion are as desired. 

No stress should be applied to the encoder package until the 
RTV has cured. Cure time: 2 hours @ 70° C or 24 hrs. at room 
temperature. 



SPECIALITY TOOLS — Available from Hewlett-Packard 

a) HEDS-8920 Hub Puller 

This tool may be used to remove code wheels from shafts 
after the epoxy has cured. 



b) HEDS-8922 Gap Setter 

This tool may be used in place of a depth micronieter as 
an aid in large volume assembly. 

1.65 ±.03 mm _J^^ 
(.065 ± .001 in.) 




HEDS-892X Centering Cones 
For easier volume assembly this tool in its appropriate 
shaft size may be used in step 3.0 to initially center the 
encoder body with respect to the shaft and aid in locating 
the mounting screw holes. Depending on the resolution 
and accuracy required this centering may eliminate the 
need for phase adjustment steps 7 and 8. 

Part Number Shaft Size 



HEDS-8923 


2 mm 


HEDS-8924 


3 mm 


HEDS-8925 


1/8in. 


HEDS-8926 


5/32 in. 


HEDS-8927 


3/16 in. 


HEDS-8928 


1/4 in. 


HEDS-8929 


4 mm 


HEDS-8931 


5 mm 




HEDS-8930 HEDS-5000 Tool Kit 

1 Holding Screwdriver 

1 Torque Limiting Screwdriver, 0.36 cm kg (5.0 in. oz.) 

1 HEDS-8920 Hub Puller 

1 HEDS-8922 Gap Setter 

1 Carrying Case 
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HEWLETT 
PACKARD 



56 mm DIAMETER 




TWO AND THREE 


HEDS-6000 


CHANNEL INCREMENTAL 


SERIES 


OPTICAL ENCODER KIT 





Features 

• 192-1024 CYCLES/REVOLUTION AVAILABLE 

• MANY RESOLUTIONS STANDARD 

• QUICK ASSEMBLY 

• 0.25 mm (.010 INCHES) END PLAY ALLOWANCE 
o TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLE 5V SUPPLY 

• WIDE TEMPERATURE RANGE 
o SOLID STATE RELIABILITY 

o INDEX PULSE AVAILABLE 



Description 



The HEDS-6000 series is a high resolution incremental 
optical encoder kit emphasizing ease of assembly and 
reliability. The 56 mm diameter package consists of 3 parts: 
the encoder body, a metal code wheel, and emitter end plate. 
An LED source and lens transmit collimated light from the 
emitter module through a precision metal code wheel and 
phase plate into a bifurcated detector lens. 

The light Is focused onto pairs of closely spaced Integrated 
detectors which output two square wave signals in 
quadrature and an optional index pulse. Collimated light and 
a custom photodetector configuration increase long life 
reliability by reducing sensitivity to shaft end play, shaft 
eccentricity and LED degradation. The outputs and the 5V 
supply input of the HEDS-6000 are accessed through a 10 
pin connector mounted on a .6 metre ribbon cable. 



Outline Drawing 



O 



K 

10 POSITION 
IDC CONNECTOR 
CENTEB 
fOLARtZED 

CODE — — ^ 
WHEEL 



EMjrreR end puate- 






(0.778) 



- 7.62 
(0.300) 




A standard selection of shaft sizes and resolutions between 
192 and 1024 cycles per revolution are available. Consult 
the factory for custom resolutions. The part number for the 
standard 2 channel bit is HEDS-6000, while that for the 3 
channel device, with index pulse, is HEDS-6010. See 
Ordering Information for more details. For additional design 
information, see Application Note 1011. 



Applications 



Printers, Plotters, Tape Drives, Positioning Tables, Auto- 
matic Handlers, Robots, and any other servo loop where a 
small high performance encoder is required. 




et^coDER 0ooy 



TYPKCAL DIMENSIONS IN WILLIMETRES AND {INCHES}. 



.55.9 WAX. DIA,- 
(2.2D0) 
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Block Diagram and Output waveforms 
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(FOR COUNTER CLOCKWISE ROTATION OF CODE WHEEL 
AS VIEWED FROM EMITTER END PLATE) 
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ENCODER BODY 



Theory Of Operation 

The incremental shaft encoder operates by translating the 
rotation of a shaft into interruptions of a light beam which are 
then output as electrical pulses. 

In the HEDS-6XXX the light source is a Light Emitting Diode 
collimated by a molded lens into a parallel beam of light. The 
Emitter End Plate contains two or three similar light sources, 
one for each channel. 

The standard Code Wheel is a metal disc which has N 
equally spaced slits around its circumference. An aperture 
with a matching pattern is positioned on the stationary 
phase plate. The light beam is transmitted only when the slits 
in the code wheel and the aperture line up; therefore, during 
a complete shaft revolution, there will be N alternating 
light and dark periods. A molded lens beneath the phase 
plate aperture collects the modulated light into a silicon 
detector. 

The Encoder Body contains the phase plate and the detec- 
tion elements for two or three channels. Each channel 
consists of an integrated circuit with two photodiodes and 
amplifiers, a comparator, and output circuitry. 

The apertures for the two photodiodes are positioned so that 
a light period on one detector corresponds to a dark period 
on the other. The photodiode signals are amplified and fed to 
the comparator whose output changes state when the dif- 
ference of the two photo currents changes sign ("Push- 
Pull"). The second channel has a similar configuration but 
the location of its aperture pair provides an output which is in 
quadrature to the first channel (phase difference of 90° ). 
Direction of rotation is determined by observing which of the 
channels is the leading waveform. The outputs are TTL logic 
level signals. 

The optional index channel is similar in optical and electrical 
configuration to the A,B channels previously described. An 
index pulse of typically 1 cycle width is generated for each 
rotation of the code wheel. Using the recommended logic 
interface, a unique logic state (Po) can be identified if such 
accuracy is required. 

The three part kit is assembled by attaching the Encoder 
Body to the mounting surface using two screws. The Code 
Wheel is set to the correct gap and secured to the shaft. 
Snapping the cover (Emitter End Plate) on the body com- 
pletes the assembly. The only adjustment necessary is the 
encoder centering relative to the shaft, to optimize quadra- 
ture and optional index pulse output. 



TIME OR ROTATION 



Index Pulse Considerations 

The motion sensing application and encoder interface cir- 
cuitry will determine the need for relating the index pulse to 
the main data tracks. A unique shaft position is identified by 
using the index pulse output only or by logically relating the 
index pulse to the A and B data channels. The HEDS-6010 
index pulse can be uniquely related with the A and B data 
tracks in a variety of ways providing maximum flexibility. 
Statewidth, pulse width or edge transitions can be used. The 
index pulse position, with respect to the main data channels, 
is easily adjusted during the assembly process and is illus- 
trated in the assembly procedures. 



Definitions 



Electrical degrees: 

1 shaft rotation = 360 angular degrees 

= N electrical cycles 
1 cycle = 360 electrical degrees 

Position Error: 

The angular difference between the actual shaft position and 

its position as calculated by counting the encoder's cycles. 

Cycle Error: 

An indication of cycle uniformity. The difference between an 
observed shaft angle which gives rise to one electrical cycle, 
and the nominal angular increment of 1/N of a revolution. 

Phase: 

The angle betweeathe center of Pulse A and the center of 

Pulse B. 

Index Phase: 

For counter clockwise rotation as illustrated above, 

Index Phase is defined as: 



the 



^\ = 



{<f>^ — <t>2) 



01 is the angle, in electrical degrees, between the falling edge 
of I and falling edge of B. </)2 is the angle, in electrical 
degrees, between the rising edge of A and the rising edge 
of I. 

Index Phase Error: 

The Index Phase Error (A4>i) describes the change in the 
Index Pulse position after assembly with respect to the A and 
B channels over the recommended operating conditions. 
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Absolute Maximum Ratings 



Parameter 


Symbol 


mn. 


i|ax. 


Units 


Nites 


Storage Temperature 


Ts 


-65 


100 


''Celsius 




Operating Temperature 


Ta 


-55 


100 


■^ Celsius 


See Ni^ 1 


Vibration 






20 


g 


SeeNll^lill 


Shaft Axial Play 




WW/M 




mm (inch/1000) 
TIR 


^p ■ ^^m 


Shaft Eccentricity Plus 
Radial Play 






'SSTfb) 


mm (inch/1000) 
TIR 


Movement sKpu Id be limited 
even under srfbck 

cSWtilS 


Supply Voltage , 


..rf^CC 


-0.5 


7 


Volts 


WM. 


Output Voltage 


Vo 


-0.5 


Vcc 


Volts 


fMm00gl 


Output Current 


«lo 


-1 


5 


mA 


l^m 


Velocity 






12,000 


R.P.M. 


m 


Acceleration 


a 




260,000 


Rad. Sec'^ 





Recommended Operating conditions 



Parameter 


Syiifct 


Mm. 


Max. 


Ullts 


Notes 


Temperature 


T 


-20 


86 


^Celsius 


Non-condensing atmos. 


Supply Voltage 


Vcc 


4.6 


5.5 


Volt 


Ripple <1 00m Vp^p 


Code Wheel Gap 






1.1 (45) 


mm (tnch/1(|D0) 


Nominal gap ~ 

0.76 mm (.030 in.) when shaft 

is at minimum gap position. 


Shaft Perpendicularity 
Plus Axial Play 






0.25(10) 


mm (inch/1000) 
TIR 


Shaft Eccentricity Plus 
Radial Play 






0.04(1.6) 


mm (jnch/1000) 
TIR 


10 mm (0.4 inch) from 
mounting surface. 


toad Capacitance 


Ct 




100 


pF 





Encoding Characteristics 



The specifications below apply within the recommended operating conditions and reflect performance at 1000 cycles per 
revolution (N = 1000). Some encoding characteristics improve with decreasing cycles (N). Consult Application Note 1011 or 
factory for additional details. 



Parameter 


Symbol 


Min. 


Typ. 


Max, 


Units 


Notes (See Definitions) 


Position Error 


de 




7 


18 


Minutes of Arc 


1 Cycle = 21 .6 Minutes 
See Figure 5. 


Cycle Error 


AC 




3 


5.5 


Electrical deg. 




Max. Count Frequency 


fWAX 


130,000 


200,000 




Hertz 


f = Velocity(RPM)xN/60 


Pulse Width Error 


AP 




12 




Electrical deg. 


T^26'='C.f = 8KHz 
See Note 2 


Phase Sensitivity to 
Eccentricity 






227 

(6.8) 




Elec. deg ./mm 
(Elec. degymil) 


mil -inch/1000 / 


Phase Sensitivity to 
Axial Play 






20 

(.5) 




Elec. deg /mm 
(Elec. deg./mil) 


mil -inch/1000 


Logic State Width Error 


AS 




26 




Electrical deg. 


T^25°C,f^8KH2 
See Note 2 


Index Pulse Width 


P} 




360 




Electrical deg. 


T = 26°C,f = 8KHz 
See Note 3 


Index Phase Br (or 


S^i 







17 


Electrical deg. 


See Notes 4, 5 


Index Pulse 
Adjustment Range 






±165 




Bectrical deg. 
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Mechanical Characteristics 



Parameter 


Symbol 


Dlmer»$lon 


Tolerance 


Units 


Notes 


Outline Dimensions 




See Mech. Owg. 








Code Wheel Available to 
Fit the Following Standard 
Shaft Diameters 




4 
6 
8 


+.000 
-.016 


mm 




3/16 3/8 
1/4 1/2 
6/16 6/a 


+.0000 
-- .0007 


inches 


Moment of Inertia 


J 


7,7(110x10-6) 




gcmS (oz-in-s2) 




Required Shaft Length 




16.9(0.626} 


±0.6 (+.024) 


mm (inches) 


See Figure 10, 
Shaft at minimum 
length position. 


Bolt Circle 




46.0(1,611} 


+0.13 {±.005} 


mm (inches) 


See Figure 10- 


Mounting Screw Size 




2.5x0.46x5 

OR 

#2-56 x 3/16 

Pan Head 




mm 
inches 





tzISCLrlCdl LndraCLSrlSLlCS when operating within the recommended operating range. 
Electrical Characteristics over Recommended Operating Range (Typical at 25° 0). 



Parameter 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Notes 


Supply Current 


Ice 




21 


40 


mA 


HEOS-6000 (2 Channel) 


36 


60 


HEDS-6010 {3 Channel) 


High Level Output 
Voltage 


VOH 


2.4 






V 


lOH ~ -40iuA Max, 


Low Level Output 
Voltage 


Vol 






0.4 


V 


lOL^ 3,2 mA 


Rise Time 


tr 




0.5 




iUS 


Ct = 25 pF, Rl -= 1 1 K Pull-up 
See Note 6 


Fall Time 


tf 




0.2 




Cable Capacitance 


Ceo 


. — 


12 




pF/meter 


Output Lead to Ground 



NOTES: 

1. The structural parts of the HEDS-6000 have been successfully tested to 20g. In a high vibration environment use is limited at low 
frequencies (high displacement) by cable fatigue and at high frequencies by code wheel resonances. Resonant frequency depends on 
code wheel material and number of counts per revolution. For temperatures below -20° C the ribbon cable becomes brittle and sensitive 
to displacements. Maximum operating and storage temperature includes the surface area of the encoder mounting. Consult factory for 
further information. See Application Note 1011. 

2. In a properly assembled lot 99% of the units, when run at 25° C and 8 KHz, should exhibit a pulse width error less than 32 electrical 
degrees, and a state width error less than 40 electrical degrees. To calculate errors at other speeds and temperatures add the values 
specified in Figures 1 or 2 to the typical values specified under encoding characteristics or to the maximum 99% values specified in 
this note. 

3. In a properly assembled lot, 99% of the units when run at 25° C and 8 KHz should exhibit an index pulse width greater than 260 
electrical degrees and less than 460 electrical degrees. To calculate index pulse widths at other speeds and temperatures add the 
values specified in Figures 3 or 4 to the typical 360° pulse width or to the maximum 99% values specified in this note. 

4. Index phase is adjusted at assembly. Index phase error is the maximum change in index phase expected over the full temperature 
range and up to 50 KHz, after assembly adjustment of the index pulse position has been made. 

5. When the index pulse is centered on the low-low states of channels A and B as shown on page 2, a unique Po can be defined once per 
revolution within the recommended operating conditions and up to 25 KHz. Figure 6 shows how Po can be derived from A, B, and I 
outputs. The adjustment range indicates how far from the center of the low-low state that the center of the index pulse may be 
adjusted. 

6. The rise time is primarily a function of the RC time constant of Rl and Cl. A faster rise time can be achieved with either a lower value of 
Rl or Cl. Care must be observed not to exceed the recommended value of loL under worst case conditions. 
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ELECTRICAL 
DEGREES 



ELECTRICAL 
DEGREES 



cc oc 
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cc oc 
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SS 
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a. M 
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00 

z z 
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TEMPERATURE IN DEGREES CENTIGRADE 

Figure 1. Typical Change In Pulse Width Error or in State 
Width Error due to Speed and Temperature 



TEMPERATURE IN DEGREES CENTIGRADE 

Figure 2. Maximum Change in Pulse Width Error or in 
State Width Error Due to Speed and Temperature 



ELECTRICAL 
DEGREES 
30 



-90 
-100 
-110 
-120 
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TEMPERATURE IN DEGREES CENTIGRADE 



Figure 3. Typical Change in Index Pulse Width Due to 
Speed and Temperature 



ELECTRICAL 
DEGREES 




TEMPERATURE IN DEGREES CENTIGRADE 

Figure 4. Maximum Change In Index Pulse Width Due to 
Speed and Temperature 
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0.00 .02 .04 .06 .0 

SHAFT ECCENTRICITY 



(1/1000 INCH) 
.10 MILLIMETRES 



9 1 



f 



k1/6 74LS14 



F14 
'--1 



I 1/3 74LS11 



:=r 



4 -\_ (GROUND OR DO 

5 J" NOT CONNECT) 



DASHED LINES REPRESENT AN OPTIONAL INDEX SUMMING CIRCUIT. 
STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 



Figure 5. Position Error vs. Shaft Eccentricity 



Figure 6. Recommended Interface Circuit 
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BOTTOM VIEW 



PIIMOUT 

FUNCTION 

CHANNEL A 

Vcc 

GROUND 

N.C. OR GROUND 

N.C. OR GROUND 

GROUND 

Vcc 

CHANNELS 

Vcc 

CHANNEL I 



MATING CONNECTOR 

BERG 65-692-001 OR EQUIVALENT 

Figure 7. Connector Specifications 




CODE WHEEL 
ASSEMBLY 



PHASE ENCODER 
PLATE BODY 






MOUNTING 
SURFACE 



Figure 8. HEDS-6000 Series Encoder Kit 



SETSCREW 

2-56 

HOLLOW OVAL 

POINT 




UNITS mm (INCHES) 

Figure 9. Code Wheel 



8.48 i 0.51 
(0.334 ± 0.020) 




5.0 MIN._ 
(0.20) 



46.00 
(1.811) 



15.9 ±0.6 
(0.625 ± 0.024)' 



MILLIMETRE .X ± 0.5 .XX ± 0.10 
(INCHES) (.XX ± 0.02 .XXX ± 0.005) 



Figure 10. Mounting Requirements 



^ 



Ordering information 



HEDs-6nn[5~" 



OPTION 



91 



BesoiUTiOK levcus ?m fievoturtONi 



0-192CPR f- 612 cm 

E~200CPR B--1000CPR 

H~400CPR a~1024CPft 

A ~ 500 CPR 
NOTE: OTHER RESOLUTfONS AVAItABiE 
ON SPECJAt REQUEST 



SHAfTOIAMETER 



06 ~ 3/16 IN. 
06-1/4 m. 

07 -^ 6/16 m. 

08 - 3/8 tN. 
09-1/2 IN. 

10 ~ S/8 IN. 

11 ~ 4 mm 

12 - 6 mm 
13-8 mm 

00 ~ USE WHEN ORDERING 
ENCODER BODIES 



PHOOUCTTYPE 



- 56 mm COMPLETE KIT 

1 - 56 mm CODE WHEEt 

2 - 56 mm ENCODER BODY 

3 - 66 mm EMITTER END PtATE* 



OUTPUTS 



0-2 CHANNEL DIGITAL 
1-3 CHANNEL DIGITAL 



WECHA»fCAtCONFl0URATtOH 



0- 0.6 m (24 IN.} CABLE 



*N0 OPTION IS SPECIFIED WHEN ORDERING 
EMITTER END PLATES ONLY. 
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Shdft EnCOdSr Kit ASS6imbly see Application Note ion for further discussion. 

The following assembly procedure represents a simple and reliable method for prototype encoder assembly. High volume assembly may 
suggest modifications to this procedure using custom designed tooling. In certain high volume applications encoder assembly can be 
accomplished in less than 30 seconds. Consult factory for further details. Note — the code wheel to phase plate gap should be set between 
0.015 in. and 0.045 in. 

I WARNING: THE ADHESIVES USED MAYBE HARMFUL CONSULT THE MANUFACTURER'S RECOMMENDATIONS. I 



READ THE INSTRUCTIONS TO THE END BEFORE STARTING ASSEMBLY. 

1.0 SUGGESTED MATERIALS 3.0 ENCODER BODY ATTACHMENT 

1.1 Encoder Parts 

Encoder Body 
Emitter End Plate 
Code Wheel 

1.2 Assembly Materials 

RTV-General Electric 162 

-Dow Corning 3145 
Acetone 
Mounting Screws (2) 

1.3 Assembly Tools 

a) Torque limiting screwdriver, 0.5 cm kg. (7.0 in. oz. ). 

b ) Straight edge. Straight within 0.1 mm (0.004 in. ) 

c ) Oscilloscope. ( Phase meter may be optionally used for two 
channel calibration). 

d) Hub puller. Grip-0-Matic-OTC #1000 2-jaw or equivalent. 
Optional tool for removing code wheels. 

e) Syringe applicator for RTV. 

f ) Torque limiting Allen wrench. 0.5 cm kg (7.0 in. oz.) 
0.035 in. hex. 

1.4 Suggested Circuits 
ai Suggested circuit for index adjustment (HEDS-6OIO1. 



-w^ 




1/4 74LS8C 



1/4 74LS32 '^"-JM^JM-- 



OUTPUT TO. OSCILLOSCOPE 
'^BUFFER*^ A6 1/4 74LS32 

For optimal index phase adjust encoder position to equalize 
Ti and T2 pulse widths. 

b) Phase Meter Circuit 

Recommended for volume assembly. Please see Appli- 
cation Note 1011 for details. 




)S^:.., 



3.2 



3.3 



Place the encoder body on the mounting surface and slowly 
rotate the body to spread the adhesive. Align the mounting 
screw holes with the holes in the body base. 

Place the two mounting screws into the holding bosses in the 
body base, as shown. 

Thread the screws into the mounting holes and tighten both to 
0.5 cm kg (7.0 in. oz. 1 using the torque limiting screwdriver. 
(See notes A and Bi. 

3.4 It is not necessary to center the encoder body at this time. 

Notes: 

a ) At this torque value, the encoder body should slide on the mount- 
ing surface only with considerable thumb pressure. 

b 1 The torque limiting screwdriver should be periodically calibrated 
for proper torque. 



2.0 SURFACE PREPARATION 



4.0 APPLICATION OF RTV TO THE HUB 




THE ELAPSED TIME BETWEEN THIS STEP AND THE 
COMPLETION OF STEP 8 SHOULD NOT EXCEED 1/2 
HOUR. 

2.1 Clean and degrease with acetone the mounting surface and 
shaft making sure to keep the acetone away from the motor 
bearings. 

2.2 Load the syringe with RTV. 

2.3 Apply RTV into screw threads on mounting surface. Apply 
more RTV on the surface by forming a daisy ring pattern 
connecting the screw holes as shown above. 




CAUTION: HANDLE THE CODE WHEEL WITH CARE. 



CAUTION: KEEP RTV A WA Y FROM THE SHAFT BEARING. 



4.1 Make sure that the hex screw on the hub does not enter into the 
hub bore. 

4.2 Apply a small amount of RTV onto the inner surface of the hub 
bore. 

4.3 Spread the RTV evenly inside the entire hub bore. 

4.4 Holding the code wheel by its hub, slide it down onto the shaft 
until the shaft extends at least halfway into the bore. 
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5.0 CODE WHEEL POSITIONING 



t',:^'ii-^f:^5^%l 







5.1 Position the Allen torque wrench into the hex set screw In the 
hub, as shown. 

5.2 Pull the shaft end down to bottom out axial shaft play. Using 
the straight edge, push the top of the hub even with the top of 
the encoder body. The Allen wrench should be used during 
this movement to apply a slight upward force to the hub, 
insuring continuous contact between the straight edge and the 
hub. 



5.3 



5.4 



Tighten the hex set screw to approximately 0.5 cm. kg. ( 7.0 in. 
oz. ) and remove the straight edge. 

The code wheel gap may now be visually inspected to check 
against gross errors. A nominal gap of 0.8 mm (0.030 in.) 
should be maintained. 



7.0 PHASE ADJUSTMENT 



^4^6W!■ 




7.1 



The following procedure should be followed when phase 
adjusting channels A and B. 

7.2 Connect the encoder cable. 

7.3 Run the motor. Phase corresponds to motor direction. See 
output waveforms and definitions. Using either an oscilloscope 
or a phase meter, adjust the encoder for minimum phase error 
by sliding the encoder forward or backward on the mounting 
surface as shown above. See Application Note 1011 for the 
phase meter circuit. 

7.4 No stress should be applied to the encoder package until 
the RTV cures. Curve time is 2 hours @ 70° C or 24 hours 
at room temperature. 

Note: After mounting, the encoder should be free from mechanical 
forces that could cause a shift in the encoder's position relative to its 
mounting surface. 



6.0 EMITTER END PLATE 



8.0 INDEX PULSE ADJUSTMENT-^HEDS-6010) 





6.1 Visually check that the wire pins in the encoder body are 
straight and straighten if necessary. 

6.2 Align the emitter end plate so that the two flanges straddle the 
track of the encoder body where the wire pins are located. 
Press the end plate until it snaps into place. 

6.3 Visually check to see if the end plate is properly seated. 



8.1 Some applications require that the index pulse be aligned with 
the main data channels. The index pulse position and the 
phase must be adjusted simultaneously. This procedure sets 
index phase to zero. 

8.2 Connect the encoder cable. 

8.3 Run the motor. Adjustfor minimum phase error using an oscil- 
loscope or phase meter. (See 7.3). 

8.4 Using an oscilloscope and the circuit shown in 1.4, set the 
trigger for the falling edge of the P| output. Adjust the index 
pulse so that Ti and T2 are equal in width. The physical adjust- 
ment is a side to side motion as shown by the arrow. 

8.5 Recheck the phase adjustment. 

8.6 Repeat steps 8.3-8.5 until both phase and index pulse position 
are as desired. 

8.7 No stress should be applied to the encoder package until 
the RTV has cured^ Cure time: 2 hours @ 70° C or'24 hours 
at room temperature. 



4-40 



C4el 



HEWLETT 
PACKARD 



PANiL MOUNT DIGITAL 
POTEIMTIOMETER 



HEDS-7500 
SERIES 



Features 

• DESIGNED FOR MANUAL OPERATION 

• SMALL SIZE 

• RELIABLE OPTICAL TECHNOLOGY 

• 256 PULSES PER REVOLUTION STANDARD 
Other Resolutions Available 

• TTL COMPATIBLE DIGITAL OUTPUT 

• SINGLE 5 V SUPPLY 

• —20° TO +85° C OPERATING RANGE 

• 0.1 OZ.-IN. NOMINAL SHAFT TORQUE 



Description 



The HEDS-7500 series is a family of digital potentiometers 
designed for applications where a hand operated panel 
mounted encoder is required/The unit outputs two digital 
waveforms which are 90 degrees out of phase to provide 
resolution and direction information. 256 pulses per revo- 
lution is available as a standard resolution. The digital 
outputs and the 5 V supply input of the HEDS-7500 are 
accessed through color coded wire or through a 10 pin 
connector mounted on a 6 inch ribbon cable. Each digital 
output is capable of driving two standard TTL loads. 

The HEDS-7500 emphasizes reliability by using solid state 
LEDs and photodiode detectors. A non-contacting slotted 




code wheel rotates between the LED and detector to pro- 
vide digital pulses without wipers or noise. The 
HEDS-7500 is configured to provide standard potentiome- 
ter type panel mounting. Additional design information is 
available in Application Note 1025. 



Applications 



The HEDS-7500 series digital potentiometer may be used 
in applications where a manually operated knob is 
required to convert angular position into digital 
information. 



Outline Drawing 



17 C 



r iDK>smoN 

'-' IDCCOMNgCTOB 

C£WT6ftPOU^RtZED 
OH 





TYPICAL DINeNSlONS <N WlLUlMETRES ANI> <INC«ESJ 
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Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


Max. 


Units 


Notes 


Storage Temperature 


Ts 


-40 


+85 


^C 




Operating Temperature 


Ta 


-40 


+86 


^C 




Vibration 






20 


g 


20 Hz - 2 kHz 


Shock 






30 


g 


11 msec 


Supply Voltage 


VCC 


-0.5 


7 


V 




Output Voltage 


Vo 


"0.5 


Vcc 


V 




Output Current per Channel 


lo 


-1 


5 


mA 




Shaft Load — Radial 
Axial 






1 

1 


lbs. 
lbs. 





Recommended Operating Conditions 



Parameter 


Symbol 


Min. 


Max. 


Units 


Notes 


Temperature 


T 


-20 


85 


OQ 


Non-condensing atmosphere 


Supply Voltage 


Vcc 


4.5 


5.5 


V 


Ripple < 100 mVp.p 


Rotation Speed 






300 


RPM 





bl6CLriC3l Lndr3CL6riSLlCS V\/hen operating within the recommended operating range. 
Electrical Characteristics Over Recommended Operating Range Typical at 25° C. 



Parameter 


Symbol 


Min, 


Typ. 


Max. 


Units 


Notes 


Supply Current 


Ice 




21 


40 


mA 




High Level Output Voltage 


VOH 


2.4 






V 


lOH = -40^A Max. 


Low Level Output Voltage 


Vol 






0.4 


V 


lOL = 3.2 mA 



CAUTION: Device not intended for applications where coupling to a motor is required. 



_r 



WAVEFORMS 



..J 



CHANNEL A 



CHANNELS 



CM B LEADS CH A FOR COUNTERCLOCKWISE ROTATION. 
CH A LEADS CH B FOR CLOCKWISE ROTATION. 



RECOMMENDED INTERFACE CIRCUIT 



Vcc 



-J- 0.01 /iF 



STANDARD 74 SERIES COULD ALSO BE USED TO IMPLEMENT THIS CIRCUIT. 



TERMINATION 

Ribbon Cable Termination Color Coded Wire Termination 




BOTTOM VIEW 



PINOUT 
FUNCTION 
CHANNEL A 
Vcc 

GROUND 
N.C. OR GROUND 
N.C. OR GROUND 
GROUND 
Vcc 

CHANNELB 
Vcc 
N.C. 



NOTE: REVERSE INSERTION OF THE 

CONNECTOR WILL PERMANENTLY 
DAMAGE THE DETECTOR 10. 

MATING CONNECTOR 

BERG 65-692-001 OR EQUIVALENT 



COLOR 
WHITE/BLACK/RED 



DESIGNATION 



CHANNEL A 
WHITE/BLACK/BROWN CHANNEL B 
WHITE/RED Vcc 

BLACK GROUND 



Ordering information 



Part Number 


Description 




PPR Termination 


HEDS-7500 


256 Wire 


HEDS-7501 


256 Cable 
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GiNERAL PURPOSE 
MOTION CONTROL IC 



HCTL-1000 



Features 



DC, DC BRUSHLESS AND STEPPER MOTOR 
CONTROL 

POSITION CONTROL 

VELOCITY CONTROL 

PROGRAMMABLE VELOCITY PROFILING 

PROGRAMMABLE DIGITAL FILTER 

PROGRAMMABLE COMMUTATOR 

PROGRAMMABLE PHASE OVERLAP 

PROGRAMMABLE PHASE ADVANCE 

GENERAL 8 BIT PARALLEL I/O PORT 

8 BIT PARALLEL MOTOR COMMAND PORT 

PWM MOTOR COMMAND PORT 

QUADRATURE DECODER FOR ENCODER 
SIGNALS 

24 BIT POSITION COUNTER 

SINGLE 5 V POWER SUPPLY 

TTL COMPATIBLE 

1 OR 2 MHz CLOCK OPERATION 



Package Dimensions 



ORIENTATION NOTCH: 
- SHAPE MAY VAftY 



NOTES: 
♦1. EACH PINCENTERUNE TO BE LOCATED 
WTHJN 0.010" OF JTS TRUE 
LONGfTUOIfttAL POSITIOM. 
2. LEAD FINISH: SOLDER COAT. 




40-PIN PLASTIC DUAL INLINE PACKAGE 

General Description 

The HCTL-1000 is a high performance, general purpose 
motion control IC fabricated in Hewlett-Packard NMOS 
technology. It performs all the time-intensive tasks of digital 
motion control, thereby freeing the host processor for 
other tasks. The simple programmability, of all control 
parameters provides the user with maximum flexibility and 



NC»C 1 
ADq/DBoC 2 
APi/DB^C 3 

ADa/OBai: 4 

AD3/DB3C 5 

A04/Da4C 6 

ADs/DBsC 7 

DBoC 8 

DS7C 9 

VssC 10 

VccC 11 

PROFC 12 

INITC 13 

Oiv!IT|I 14 

STOPC 15 

PULSE C 16 

SIGNC 17 

MCoC 18 

MCtC 19 

MC2C 20 



23 



DOE 

39 3C5 

38 IIaCe 

37 JR/W 

36 3 RESET 

35 Jvcc 

34 3EXTCLK 

33 3m5iR , 

32 3Vss 

31 DCHA 

30 HCHB 

29 3 PHD 

28 HFHC 

27 JPHQ 

26 iPHA 

25 IIMC7 

24 3mC6 

22 IIMC4 

21 IIMC3 



HOST 
PROCESSOR 



HCTL- 
1000 



.0 



^3' 



♦SHOULD BE LEFT FLOATING 

PINOUT 



Figure 1. System Block 
Diagram 



quick design of control systems with a minimum number 
of components. All that is needed for a complete servo 
system is a host processor to specify commands, an 
amplifier and motor with an incremental encoder. No 
analog compensation or velocity feedback is necessary 
(see Figure 1). 

Table of Contents Page 

General Description 1 

Theory of Operation 2 

Absolute Maximum Ratings 3 

DC Characteristics 3 

AC Characteristics 4 

Timing Diagrams 5 

Functional Pin Description ...9 

Operation of the HCTL-1000 1Q 

— User Accessible Registers 10 

— Operating Modes .... 13 

— Commutator 17 

Interfacing the HCTL-1000 20 

— I/O Interface , 20 

— Encoder Interface 20 

— Amplifier Interface .21 



ESD WARNING: Since this is an NMOS device, normal 
precautions should be taken to avoid static damage. 
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LIMIT STOP PROF INIT 



ADo/DBo-*- 
ADi/DBi-^ 



AD2/DB2-' 
AD3/DB3-" 
AD4/DB4 -< 
ADb/DBb-" 
DBe- 
DB7-. 
ALE- 
CS- 



POSITION 

PROFIte 

OENERATOR 



INPUT 
COMMAND 



FLAGS 



STATUS 
FLAGS 



(t- 



SAMPLE 

TIMER 



OUADBATURE 
06COD6R/ 
COUWTER 



DIGITAL 
FILTER 



MOTOH 

COMMANP 

J*ORT 



PWM 
PORT 



COMMUTATOR 



-^MCo 
-^MCi 
-^MC2 
-•►MC3 
-^MC4 
-►MC5 
-^ MCe 
-*- MC7 



-^ PULSE 
-^SIGN 
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Figure 2. Internal Block Diagram 



introduction 



The purpose of tliis section is to describe the organization 
of this data sheet. The front page includes the key features 
of the HCTL-1000, a general description of the part, the 
mechanical drawing and pin-out, and a Table of Contents. 
Following this section is the Theory of Operation, which 
gives the user a brief overview of how the HCTL-1000 oper- 
ates by describing the internal block diagram shown in 
Figure 2. The following five sections give the specifications 
of the HCTL-1000, including Absolute Maximum Ratings, 
DC Characteristics, AC Characteristics, Timing Diagrams, 
and Functional Pin Descriptions. The final two sections 
include the detailed information on how to operate and 
interface to the HCTL-1000. The How to Operate section 
discusses the function and address of each software regis- 
ter, and describes how to use the four position and velocity 
control modes and the electronic commutator The How to 
Interface section describes how to interface the HCTL-1000 
to a microprocessor, an encoder, and an amplifier 



Theory of Operation 

The HCTL-1000 is a general purpose motor controller 
which provides position and velocity control for dc, dc 
brushless and stepper motors. The internal block diagram 
of the HCTL-1000 is shown in Figure 2. The HCTL-1000 
receives it input commands from a host processor and 
position feedback from an incremental encoder with quad- 
rature output. An 8-bit directional multiplexed address/data 
bus interfaces the HCTL-1000 to the host processor The 
encoder feedback is decoded into quadrature counts and 
a 24-bit counter keeps track of position. The HCTL-1000 
executes any one of four control algorithms selected by 
the user The four control modes are: 

• Position Control 

• Proportional Velocity Control 

• Trapezoidal Profile Control for point to point moves 

• Integral Velocity Control with continuous velocity profiling 
using linear acceleration 
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The resident Position Profile Generator calculates the AKicnIllf'O M^vimi IITl Dcif"innc 
necessary profiles for Trapezoidal Profile Control and ADSOIUte MaXimUITl KatlRgS 

ntegral Velocity Control. The HCTL-1000 compares the Operating Temperature 0°C to 70°C 

desired position (or velocity) to the actual position (or Storage Temperature -40° C to +125° C 

/olnr^lt\/\ tn r^nmniito rnmnoncatoH mntnr rnmmanHc iicinn Sunnlv VoltaOfi -0.3 V tO 7 V 




a nrnarammahip rJiaital filtpr D(z\ The motor rommand is InDUt Voltaae -0.3 V to 7 V 




externallv available at the Motor Command Dort as an 8- Maximum Power DissJDation 0.95 W 




hit hwto and at tho PWM nnrt aa a PiiIcp Width Mndiilatpd Maximum Clock Freouencv 2 MHz 






(PWM) signal. 

The HCTL-1000 has the capability of providing electronic 
commutation for dc brushless and stepper motors. Using 
he encoder position information, the motor phases are 
Bnabled in the correct sequence. The commutator is fully 
programmable to encompass most motor encoder com- 
binations. In addition, phase overlap and phase advance 
can be programmed to improve torque ripple and high 
3peed performance. The HCTL-1000 contains a number of 
flags including two externally available flags, Profile and 
nitialization, which allow the user to see or check the 
status of the controller. It also has two emergency flags. 
Limit and Stop, which allow operation of the HCTL-1000 to 
be interrupted under emergency conditions. 

The HCTL-1000 controller is a digitally sampled data system. 
While information from the host processor is accepted 
asynchronously with respect to the control functions, the 
motor command is computed on a discrete sample time 
basis. The sample timer is programmable. 

D.C. Characteristics ta = o°c to +7o°c; vcc = 5 v ± 5%; vss = v 








Parameter 


Symbol 


Mill. 


TVP. 


Max. 


Units 


Tmi Cor«ilttoii$ 




Power Supply 


Vcc 


475 


5.00 


5.25 


V 




Supply Current 


ho 




ao 


180 


mA 




Input Leakage Current 


H\ 






10 


mA 


V,M^ 6,25 V 


Trlstato Output 
Leakage Current 


^toh 








±10 


mA 


VouT'^ -0,3 to 6,25 V 


Input Low Voltage 


ViL 


-0,3 




0.8 


V 




Input High Voltage 


ViH 


2,0 




Vcc 


V 




Output Low Voltage 


Vol 


-0.3 




0.4 


V 


lOL- 2.2 mA 


Output High Voltage 


VOH 


2A 




Vcc 


V 


lOH - "200 /iA 


Power Dissipation 


f^D 




400 


950 


mW 




Input Capacitance 


Om 






20 


PF 


TA = 25°C,f^1lVlH2 
unmeasured pins 
returned to ground 


Output Capacitance Load 


OoUT 




100 




pF 


Same as above 
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A.C. Electrical Characteristics t,=o° 


Cto70°C; Vcc = 5V± 


5%; Units = nsec 




mu 


Signal 


Symbol 


Clock Frequency 


2 MHz 


1MH« 


Mill. 


Max. 


Min. 


Max, 


1 


Clock Period 


tcPER 


600 




1000 




2 


Pulse Width, Clock High 


tcPWH 


230 




300 




3 


Pulse Width, Clock low 


fcPWL 


200 




200 




4 


Clock Rise and Fall Time 


tcR 




60 




50 


5 


Input Pulse Width Reset 


tmsT 


2500 




5000 




6 


Input Pulse Width Stop. Limit 


tip 


600 




1100 




7 


Input Pulse Width Index, Index 


tix 


1600 




3100 




8 


Input Pulse Width CHA, CHB 


t|AB 


1600 




3100 




9 


Delay CHA to CHB Transition 


tAS 


600 




1100 




10 


Input Rise/Fall Time CHA, CHB, Index 


Umn 




450 




900 


11 


Input Rise/Fall Time Reset, ALE, CS, OE, Stop, Limit 


tm 




50 




50 


12 


Input Pulse Width ALE, CS 


t|PW 


80 




80 




13 


Delay Time. ALE Fall to CS Fall 


tAC 


50 




50 




14 


Delay Time, ALE Rise to CS Rise 


tcA 


50 




50 




15 


Address Set Up Time Before ALE Rise 


tASR1 


20 




20 




16 


Address Set Up Time Before CS Fall 


^ASR 


20 




20 




17 


Write Data Set Up Time Before CS Rise 


tDSR 


20 




20 




18 


Address/Data Hold Time 


tH 


20 




, n, ,,, , ■■ 

20 




19 


Set Up Time, R/W Before CS Rise 


twcs 


20 




20 




20 


Hold Time, R/W After CS Rise 


fwH 


20 




20 




21 


Delay Time, Write Cycle, CS Rise to ALE Fall 


tcSAl 


1700 




3400 




22 


Delay Time, Read/Write, CS Rise to CS Fall 


tcscs 


1600 




3000 




23 


Write Cycle, ALE Fall to ALE Fall For Next Write 


fwc 


1830 




3530 




24 


Delay time, CS Rise to OB Fall 


fCSOE 


1700 




3200 




25 


Delay Time, OE Fall to Data Bus Valid 


toeoB 


100 




100 




26 


Delay Time, CS Rise to Data Bus Valid 


tCSDB 


1600 




3300 




27 


Input Pulse Width OE 


t(PWOE 


100 




100 




20 


Hold Time, Data Held After OE Rise 


tpOEH 


20 




20 




29 


Delay Time, Read Cycle, CS Rise to ALE Fall 


^CSAtR 


1820 




3320 




30 


Read Cycle, ALE Fall to ALE Fall For Next Read 


tRC 


1950 




3450 




31 


Output Pulse Width, PROF, INIT, Pulse. Sign, 
PHA'PHD, MC Port 


tOF 


500 




1000 




32 


Output Rise/Fail Time, PROF INIX Pulse, Sign 
PHA-PHD, MC Port 


tOR 


20 


150 


20 


150 


33 


Delay Time, Clock Rise to Output Rise 


tEP 


20 


300 


20 


300 


34 


Delay Time, CS Rising to MC Port Valid 


tcSMC 




1600 




3200 


35 


Hold Time, ALE High After CS Rise 


tALH 


1O0 




100 




36 


Pulse Width, ALE High 


Ulpwh 


100 




100 
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HCTMOOO I/O Timing Diagrams 

Input logic level values are the TTL Logic levels V||_ = 0.8 V and Vih = 2.0 V. 
Output logic levels are Vql = 0.4 V and Vqh = 2.4 V. 
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HCTMOOO I/O Timing Diagrams 



There are three different timing configurations which can be used to give the user flexibility to interface the HCTL-1000 to 
most microprocessors. See the I/O interface section for more details. 
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HCTMOOO I/O Timing Diagrams 

ALE/CS OVERLAPPED 
Write Cycle 
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HCTL-1000 I/O Timing Diagrams 
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Functional Pin Description 

INPUT/OUTPUT SIGNALS 



Symbol 


Pin Number 


Description 


ADO/DBO- 
AD5/DB5 


2-7 


Addmss/Data bus — Lower 6 bits of 8-bit I/O port wliich are multiplexed between address 
and data. 


,p6, D7 


Bi9 


Data bus — Upper 2 btts of 8-bit t/0 port used for data only. 



INPUT SIGNALS 



Symbol 


Pin Number 


Description 


CHA/CHB 


31,30 


Channel A3 — input pins for position feedback from an incremental shaft encoder. Two 
channels, A and 8, 90 degrees out of phase are required. 


index 


33 


Index Pulse — input from the reference or Index pulse of an Incremental encoder. Used 
only In conjunction with the Commutator. Either a low or high true signal can be used with 
the Index pin. See Timing Diagrams and Encoder Interface section for more detail. 


R/W 


37 


Read/Write — determines direction of data exchange for the I/O port. 


KE 


38 


Address Latch Enable — enables lower 6 bits of external data bus into internal address 
latch. 


m 


39 


Chip Select — performs I/O operation dependent on status of R/W line. For a Write, the 
external bus data is written into the internal addressed location. For Read, data is read 
from an internal location into an internal output latch. 


m 


40 


Output Enable — enables the data In the internal output latch onto the external data bus 
to complete a Read operation. 


Umit 


14 


Limit Switch — an internal flag which when externally set, triggers an unconditional 
branch to the Initialization/idle mode before the next control sample Is executed. Motor 
Command is set to zero. Status of the Limit flag is monitored In the Status register. 


Stop 


15 


Stop Flag — an internal flag that is externally set When flag Is set during Integral Velocity 
Control mode, the Motor Command Is decelerated to a stop. 


Reset 


36 


Reset — a hard reset of internal circuitry and a branch to Reset mode. 


ExtClk 


34 


External Clock 


Vcc 


11,35 


Voltage Supply — Both Vcc P^^^ ^<^st be connected to a 5.0 volt supply. 


Vss 


10,32 


Circuit Ground 


NC 


1 


Not Connected — this pin should be left floating. 



OUTPUT SIGNALS 



Symbol 


Pin Number 


Description 


MC0-MC7 


18-25 


Motor Command Port — 8-bit output port which contains the digital motor command 
adjusted for easy bipolar DAC Interfacing. MC7 Is the most significant bit (MSB). 


Pulse 


16 


Pulse — pulse width modulated signal whose duty cycle \$ proportional to the Motor 
Command magnitude. The frequency of the signal is External Clock/100 and pulse width 
is resolved Into 100 external clocks. 


Sign 


17 


Sign — gives the sign/direction of the pulse signal. 


PHA-PHD 


26-29 J 


Phase A, B, C, D — Phase Enable outputs of the Commutator. 


Prof 


12 


Profile Flag — Status flag which Indicates that the controller Is executing a profiled 
position move in the Trapezoidal Profile Control mode. 


Init 


13 


Initialization/Idle Flag — Status flag which indicates that the controller is In the 
Inltlallzation/ldJe mode. 
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operation of the HCTL-iOOO 

USER ACCESSIBLE REGISTERS 

The HCTL-1000 operation is controlled by a bank of 64 8-bit 
registers, 32 of wiiich are user accessible. These registers 
contain command and configuration information necessary 
to properly run the controller chip. The 32 user-accessible 
registers are listed in Table I. The register number is also 
the address. A functional block diagram of the HCTL-1000 
which shows the role of the user-accessible registers is 
also included in Figure 3. The other 32 registers are used 
by the internal CPU as scratch registers and should not be 
accessed by the user. 

There are several registers which the user must configure 
to his application. These configuration registers are dis- 
cussed in more detail below. 



Program Counter (R05H) 

The Program Counter, which is a write-only register, ex- 
ecutes the preprogrammed functions of the controller. The 
program counter is used along with the control flags FO, 
F3, and F5 in the Flag register (ROOM) to change control 
modes. The user can write any of the following four 
commands to the Program Counter. 

OOH — Software Reset 

01 H — Initialization/Idle mode 

02H — Align mode 

03H — Control modes; flags FO, F3, and F5 in the Flag 

register (ROOM) specify which control mode will be 

executed. 

The commands written to the Program Counter are dis- 
cussed in more detail in the section called Operating 
Modes and are shown in flowchart form in Figure 4. 

Flag Register (ROOM) 

The Flag register contains flags FO thru F5. This register is 
also a write-only register. Each flag is set and cleared by 
writing an 8-bit data word to ROOM. The upper four bits are 
ignored by the HCTL-1000. The bottom three bits specify 
the flag address and the fourth bit specifies whether to set 
(bit = 1) or clear (bit = 0) the addressed flag. 



BH number 


7-4 


3 


2 


1 





Function 


Don't 
care 


set/clear 


AD2 


AD1 


ADO 



FO — Trapezoidal Profile Flag — set by the user to execute 
Trapezoidal Profile Control. The flag is reset by the 
controller when the move is completed. The status 
of FO can be monitored at the Profile pin (12) and in 
Status register R07H bit 4. 

F1 — Initialization/Idle Flag — set/cleared by the HCTL- 
1000 to indicate execution of the Initialization/Idle 
mode. The status of F1 can be monitored at the 
Initialization/Idle pin (13) and in bit 5 of the Status 
register (R07H). The user should not attempt to set 
or clear F1. 



F2 — Unipolar Flag — set/cleared by the user to specify 
Bipolar (clear) or Unipolar (set) mode for the Motor 
Command port. 

F3 — Proportional Velocity Control Flag — set by the user 
to specify Proportional Velocity control. 

F4 — Hold Commutator Flag — set/cleared by the user or 
automatically by the Align mode. When set, this flag 
inhibits the Internal commutator counters to allow 
open loop stepping of a motor by using the com- 
mutator. (See "Offset register" description in the 
"Commutator section.") 

F5 — Integral Velocity Control — set by the user to specify 
Integral Velocity Control. Also set and cleared by the 
HCTL-1000 during execution of the Trapezoidal Pro- 
file mode. This is transparent to the user except 
when the Limit flag is set (see "Emergency Flags" 
section). 

Status Register (R07H) 

The Status register indicates the status of the HCTL-1000. 
Each bit decodes into one signal. All 8 bits are user 
readable and are decoded as shown below. Only the lower 
4 bits can be written to by the user to configure the HCTL- 
1000. To set or clear any of the lower 4 bits, the user writes 
an 8-bit word to R07H. The upper 4 bits are ignored. Each 
of the lower 4 bits directly sets/clears the corresponding 
bit of the Status register as shown below. For example, 
writing XXXX0101 to ROTH sets the PWM Sign Reversal 
Inhibit, sets the Commutator Phase Configuration to "3 
Phase", and sets the Commutator Count Configuration to 
"full". 



Status 






Bit 


Function 


Note 





PWM Sign Reversal 


Discussed in Amplifier 




Inhibit 


Interface section 




- off 1 = on 


under PWM Port. 


1 


Commutator Phase 


Discussed in 




Configuration 


Commutator section 




0-3 phase 






1 ~ 4 phase 




2 


Commutator Count 


Discussed m 




Configuration 


Commutator section 




- quadrature 






1 ^ full 




3 


Should always be set 
too 




4 


Trapezoidal Profile 


Discussed in Operating \ 




Flag FO 


Mode section under 




1 - in Profile Control 


Trapezoidal Profile 
Control 


5 


Initialization/Idle 


Discussed in Operating 




Flag F1 1 = in 


Mode section under 




Initialization/Idle Mode 


InitiaMzation/ldle Mode 


6 


Stop Flag 


Discussed in 




- set (Stop triggered) 


Emergency Flags 




1 = cleared (no Stop) 


section 


7 


Limit Flag 


Discussed m 




~ set (Limit triggered) 


Emergency Flags 




1 - cleared (no Limit) 


section 
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TABLE I: REGISTER REFERENCE TABLE 



Register 








User 


Reference 


(Hex) 


(Dec) 


Function 


Mode Used 


Data TypeC'Jl 


Access 


Page Number 


ROOH 


ROOD 


Flag Register 


m 


_, 


w 


10 


R05H 


R06D 


Program Counter 


All 


scalar 


w 


10 


R07H 


RD7D 


Status Register 


All 


^ 


r/wl2] 


10,18 


R08H 


R08D 


8 bit Motor Command Port 


All 


2's complement+80H 


r/w 


21 


roIh 


R09D 


PWM Motor Command Por{^ 


iAII 


2's complement 


r/w 


22 


ROCH 


R12D 


Command Position (MSB) 


All except 
Proportional Velocity 


2's complement 


r/wl3] 


15 


rodh 


R13D 


Command Position 


All except 
Propihional Velocity 


2's complement 


r/wl3l 


16 


roeh 


R14D 


Command Position (LSB) 


All except 
Proportional Velocity 


2'$ complement 


r/wl31 


15 


ROFH 


R15D 


Sample Timer 


%W 


scalar 


w 


13 


R12H 


R18D 


Actual Position (MSB) 


III 


2*s complement 


rHl 


15 


R13H 


R19D 


Actual Position 


All 


2's complement 


rHl/wl51 


15 


R14H 


R20D 


Actual Position (LSB) 


All 


2's complement 


rl4l 


15 


R18H 


R24D 


Commutator Ring 


All 


scalart67] 


r/w 


18 


R19H 


R25D 


Commutator Velocity Timer 


All 


scalar 


w 


19 


R1AH 


R26D 


X 


All 


scalaris] 


r/v/ 


18 


R1BH 


R27D 


Y Phase Overlap 


All 


scalarl^J 


r/w 


18 


RICH 


R28D 


Offset 


All 


2's complement!^! 


r/w 


18 


R1 FH 


R31D 


Maximum Phase Advance 


All 


scalart6,7] 


r/w 


19 


R20H 


R32D 


Filter 2ero> A 


All except 
Proportional Velocity 


scalar 


r/w 


12 


R21H 


R330 


Filter Pole, B 


All except 
Proportional Velocity 


scalar 


r/w 


12 


R22H 


R34D 


Gain, K 


All 


scalar 


r/w 


12 


R23H 


R350 


Command Velocity (ISB) 


Proportional Velocity 


2's complement 


r/w 


15 


R24H 


R36D 


Command Velocity (MSB) 


Proportional Velocity 


2's complement 


r/w 


15 


R26H 


R38D 


Acceleration (LSB) 


Integral Velocity and 
Trapezoidal Profile 


scalar 


r/w 


15,16 


R27H 


R39D 


Acceleration (MSB) 


Integral Velocity and 
Trapezoidal Profile 


scalari^l 


r/w 


15,16 


R28H 


R40D 


Maximum Velocity 


Trapezoidal Profile 


scalarl^l 


r/w 


16 


R29H 


R41D 


Final Position (LSB) 


Trapezoidal Profile 


2's complement 


r/w 


16 


R2AH 


R42D 


Final Position 


Trapezoidal Profile 


2's complement 


r/w 


16 


R2BH 


R43D 


Final Position (MSB) 


Trapezoidal Profile 


2's complement 


r/w 


16 


R34H 


R52D 


Actual Velocity (LSB) 


Proportional Velocity 


2's complement 


r 


15 


R35H 


R53D 


Actual Velocity (MSB) 


Proportional Velocity 


2's complement 


r 


15 


R3CH 


R60D 


Command Velocity 


Integral Velocity 


2's complement 


r/w 


15 



Notes: 

1. Consult appropriate section for data format and use. 

2. Upper 4 bits are read only. 

3. Writing to ROEH (LSB) latches all 24 bits. 

4. Reading R14H (LSB) latches data into R12H and R13H. 



5. Writing to R13H clears Actual Position Counter to zero. 

6. The scalar data is limited to positive numbers (OOH to 7FH). 

7. The commutator registers (R18H, RICH, R1FH) have further 
limits which are discussed in the Commutator section of this 
data sheet. 
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POSITION PROFJLE GENERATION ] 
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CONTROL MODE 
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Figure 3. Register Blocl( Diagram 



Emergency Flags — Stop and Limit 

Stop and Limit flags are hardware set flags that signify the 
occurrence of an emergency condition and cause the con- 
troller to immediately take special action. 

The Stop flag affects the HCTL-1000 only in the Integral 
Velocity mode. When the Stop flag Is set, the system will 
come to a decelerated stop and stay in this mode with a 
command velocity of zero until the Stop flag is cleared 
and a new command velocity is specified. 

The Limit flag, when set in any control mode, causes the 
HCTL-1000 to go into the Initialization/Idle mode, clearing 
the Motor Command and causing an immediate motor 
shutdown. When the Limit flag is set, none of the three 
control mode flags (FO, F3, or F5) are cleared as the 
HCTL-1000 enters the Initialization/Idle mode. The user 
should be aware that these flags are still set before com- 
manding the HCTL-1000 to re-enter one of the four control 
modes from Initialization/Idle mode. In addition, the user 
should note that if the Limit flag is set while the HCTL-1000 
is in Trapezoidal Profile Control mode, then BOTH flags FO 
AND F5 should be cleared before the HCTL-1000 is com- 
manded to re-enter any of the four control modes from 
Initialization/Idle mode. 



Stop and Limit flags are set by a low level input at their 
respective pins (15, 14). The flags can only be cleared 
when the input to the corresponding pin goes high, signi- 
fying that the emergency condition has been corrected, 
AND a write to the Status register (ROTH) is executed. 
That is, after the emergency pin has been set and cleared, 
the flag also must be cleared by writing to R07H. Any 
word that is written to ROTH after the emergency pin is set 
and cleared will clear the emergency flag, but the lower 4 
bits of that word will also reconfigure the Status register. 

Digital Filter (R22H, R20H, R21H) 

All control modes use some part of the programmable dig- 
ital filter D(z) to compensate for closed loop system sta- 
bility. The compensation D(z) has the form: 



D(z) 






where: 

z = the digital domain operator 
[1] K = digital filter gain (R22H) 
A = digital filter zero (R20H) 
B = digital filter pole (R21H) 
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The compensation is a first-order lead filter which in 
combination with the Sample Timer T(ROFH) affects the 
dynamic step response and stability of the control system. 
The Sample Timer, T, determines the rate at which the 
control algorithm gets executed. All parameters, A, B, K, 
and T, are 8-bit scalars that can be changed by the user 
any time. 

The digital filter uses previously sampled data to calculate 
D(z). This old internally sampled data is cleared when the 
Initialization/Idle mode is executed. 

In Position Control, Integral Velocity Control, and Trape- 
zoidal Profile Control the digital filter is implemented in 
the time domain as shown below: 

MCn = (K/4)(Xn) - [(A/256) (K/4)(Xn.i) + (B/256)(MCn.i)] [2] 

where: 

n = current sample time 

n-1 = previous sample time 

MCn = Motor Command Output at n 

MCn-1 = Motor Command Output at n-1 

Xp = (Command Position - Actual Position) at n 

Xn-1 = (Command Position - Actual Position) at n-1 

In Proportional Velocity control the digital compensation 
filter is implemented in the time domain as: 

MCn=(K/4)(Yn) [3] 

where: 

Yp = (Command Velocity - Actual Velocity) at n 

Sample Timer Register (ROFH) 

The contents of this register set the sampling period of the 
HCTL-1000. The sampling period is: 

t = 16(T+1)(1/frequency of the external clock) [4] 

where: T = register ROFH 

The Sample Timer has a limit on the minimum allowable 
sample time depending on the control mode being executed. 
The limits are given below: 



ROFH Contents 
Minimum Limit 

Position Control 07H (07D) 

Proportional Velocity Control 07H (07D) 

Trapezoidal Profile Control OFH (15D) 

Integral Velocity Control OFH (15D) 



The maximum value of T (ROFH) is FFH (255D). With a 2 
MHz clock, the sample time can vary from 64 fxsec to 2048 
/isec. With a 1MHz clock, the sample time can vary from 
128 /xsec to 4096 /iisec. 

Digital closed-loop systems with slow sampling times have 
lower stability and a lower bandwidth than similar systems 
with faster sampling times. To keep the system stability 
and bandwidth as high as possible the HCTL-1000 should 
typically be programmed with the fastest sampling time 
possible. 

The exception to this rule occurs when the user would like 
to use the HCTL-1000 to control a motor with an encoder 
at very slow velocities. 



Velocities are specified to the HCTL-1000 in terms of 
quadrature encoder counts per sample time. In the Trape- 
zoidal Profile and Integral Velocity Control modes, the 
minimum velocity which may be specified is one encoder 
count per sample time. The Proportional Velocity Control 
mode, allows a minimum velocity of 1 encoder count per 
16 sample times to be specified. To achieve the slowest 
velocities possible, the sample times for the HCTL-1000 
must be made as slow as possible. 

For more information on system sampling times, bandwidth, 
and stability, please consult Hewlett-Packard Application 
Note 1032, "Design of the HCTL-1000's Digital Filter 
Parameters by the Combination Method." 

OPERATING MODES 

The HCTL-1000 executes any one of 3 set up routines or 4 
control modes selected by the user. The 3 set up routines 
include: 

— Reset 

— Initialization/Idle 

— Align. 

The four control modes available to the user include: 

— Position Control 

— Proportional Velocity Control 

— Trapezoidal Profile Control 

— Integral Velocity Control 

The HCTL-1000 switches from one mode to another as a 
result of one of the following three mechanisms: 

1. The user writes to the Program Counter. 

2. The user sets/clears flags FO, F3, or F5 by writing to the 
Flag register (ROOH). 

3. The controller switches automatically when certain initial 
conditions are provided by the user. 

This section describes the function of each set up routine 
and control mode and the initial conditions which must be 
provided by the user to switch from one mode to another. 
Figure 4 shows a flowchart of the set up routines and 
control modes, and shows the commands required to switch 
from one mode to another. 

Set Up Routines 

1. RESET 

The Reset mode is entered under all conditions by either 
executing a hard reset (Reset pin goes low) or a soft reset 
(write OOH to the Program Counter, R05H). 

When a hard reset is executed, the following conditions 
occur: 

— All output signal pins are held low except Sign (17). 
Databus (2-9), and Motor Command (18-25). 

— All flags (FO to F5) are cleared. 



— The Pulse pin of the P WM po rt is set low while the Reset 
pin is held low. After the Reset pin is released (goes high) 
the Pulse pin goes high for one cycle of the external clock 
driving the HCTL-1000. The Pulse pin then returns to a low 
output. 

— The Motor Command port (R08H) is preset to 80H. 
(128D) 

— The Commutator logic is cleared. 

— The I/O control logic is cleared. 

— A soft reset is automatically executed. 
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When a soft reset is executed, the following conditions 
occur: 

— The digital filter parameters are preset to 

A (R20H) = E5H (229D) 

B (R21H) = K (R22H) = 40H (64D) 

— The Sample Timer (ROFH) is preset to 40H. (64D) 

— The Status register (R07H) is cleared. 

— The Actual Position Counters (R12H, R13H, R14H) are 
cleared to 0. 

From Reset mode, the HCTL-1000 goes automatically to 
Initialization/Idle mode. 
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*Only one flag can be set at a time. 
Figure 4. Operating IVIode Flowchart 



2. INITIALIZATION/IDLE 

The Initialization/Idle mode is entered either automatically 
from Reset, by writing 01 H to the Program Counter (R05H) 
under any conditions, or pulling the Limit pin low. 

In the Initialization/Idle mode, the following occur: 

— The Initialization/Idle flag (F1) is set. 

— The PWM port R09H is set to OOH (zero command). 

— The Motor Command port (R08H) is set to 80H (128D) 
(zero command). 

— Previously sampled data stored in the digital filter is 
cleared. 

It is at this point that the user should pre-program all the 
necessary registers needed to execute the desired control 
mode. The HCTL-1000 stays in this mode (idling) until a 
new mode command is given. 

3. ALIGN 

The Align mode is executed only when using the com- 
mutator feature of the HCTL-1000. This mode automatically 
aligns multiphase motors to the HCTL-1000's internal 
Commutator. 

The Align mode can be entered only from the Initialization/ 
Idle mode by writing 02H to the Program Counter register 
(R05H). Before attempting to enter the Align mode, the 
user should clear all control mode flags and set both the 
Command Position registers (ROCH, RODH, and ROEH) 
and the Actual Position registers (R12H, R13H, and R14H) 
to zero. After the Align mode has been executed, the 
HCTL-1000 will automatically enter the Position Control 
mode and go to position zero. By following this procedure, 
the largest movement in the Align mode will be 1 torque 
cycle of the motor. 

The Align mode assumes: the encoder index pulse has 
been physically aligned to the last motor phase during 
encoder/motor assembly, the Commutator parameters have 
been correctly preprogrammed (see the section called The 
Commutator for details), and a hard reset has been ex- 
ecuted while the motor is stationary. 

The Align mode first disables the Commutator and with 
open loop control enables the first phase (PHA) and then 
the last phase (PHC or PHD) to orient the motor on the 
last phase torque detent. Each phase is energized for 2048 
system sampling periods (t). For proper operation, the 
motor must come to a complete stop during the last phase 
enable. At this point the Commutator is enabled and 
commutation is closed loop. 

The HCTL-1000 then switches automatically from the Align 
mode to Position Control mode. 

Control Modes 

Control flags FO, F3, and F5 in the Flag register (ROOH) 
determine which control mode is executed. Only one 
control flag can be set at a time. After one of these control 
flags is set, the control modes are entered either auto- 
matically from Align or from the Initialization/Idle mode by 
writing 03H to the Program Counter (R05H). 
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1. POSITION CONTROL 

FO, F3, F5 cleared. 

Position Control performs point-to-point position moves 
with no velocity profiling. The user specifies a 24-bit 
position command, which the controller compares to the 
24-bit actual position. The position error is calcuated, the 
full digital lead compensation is applied and the motor 
command is output. 

The controller will remain position-locked at a destination 
until a new position command is given. 

The actual and command position data is 24-bit two's- 
complement data stored in six 8-bit registers. Position is 
measured in encoder quadrature counts. 

The command position resides in ROCH (MSB), RODH, 
ROEH (LSB). Writing to ROEH latches all 24 bits at once 
for the control algorithm. Therefore, the command position 
is written in the sequence ROCH, RODH and ROEH. The 
command registers can be read in any desired order. 

The actual position resides in R12H (MSB), R13H, and 
R14H (LSB). Reading R14H latches the upper two bytes 
into an internal buffer. Therefore, Actual Position registers 
are read in the order of R14H, R13H, and R12H for correct 
instantaneous position data. The Actual Position registers 
cannot be written to, but they can all be cleared to 
simultaneously by a write to register R13H. 

The largest position move possible in Position Control 
mode is 7FFFFFH (8,388,607D) quadrature encoder counts. 

2. PROPORTIONAL VELOCITY CONTROL 

FSset 

Proportional Velocity Control performs control of motor 
speed using only the gain factor, K, for compensation. The 
dynamic pole and zero lead compensation are not used. 
(See the "Digital Filter" section of this data sheet.) 

The command and actual velocity are 16-bit two's-comple- 
ment words. 

The command velocity resides in registers R24H (MSB) 
and R23H (LSB). These registers are unlatched which 
means that the command velocity will change to a new 
velocity as soon as the value in either R23H or R24H is 
changed. The registers can be read or written to in any 
order. 



R24H R23H 

mi mi mi.FFFF 

COMMAND VELOCITY FORMAT 



The units of velocity are quadrature counts/sample time. 
To convert from rpm to quadrature counts/sample time, 
use the formula shown below: 

Vq = (Vr)(N)(t)(0.01667/rpm-sec) [5] 

Where: 

Vq =velocity in quadrature counts/sample time 

Vr = velocity in rpm 

N = 4 times the number of slots in the codewheel 

(i.e., quadrature counts). 
t= The HCTL-1000 sample time in seconds. (See the 
section on the HCTL-1000's Sample Timer register). 



Because the Command Velocity registers (R24H and R23H) 
are internally interpreted by the HCTL-1000 as 12 bits of 
integer and 4 bits of fraction, the host processor must 
multiply the desired command velocity (in quadrature 
counts/sample time) by 16 before programming it into the 
HCTL-1000's Command Velocity registers. 

The actual velocity is computed only in this algorithm and 
stored in scratch registers R35H (MSB) and R34H (LSB). 
There is no fractional component in the actual velocity 
registers and they can be read in any order. 

The controller tracks the command velocity continuously 
until new mode command is given. The system behavior 
after a new velocity command is governed only by the 
system dynamics until a steady state velocity is reached. 

3. INTEGRAL VELOCITY CONTROL 

FSset 

Integral Velocity Control performs continuous velocity pro- 
filing which is specified by a command velocity and com- 
mand acceleration. Figure 5 shows the capability of this 
control algorithm. 

The user can change velocity and acceleration any time to 
continuously profile velocity in time. Once the specified 
velocity is reached, the HCTL-1000 will maintain that 
velocity until a new command is specified. Changes between 
actual velocities occur at the presently specified linear 
acceleration. 

The command velocity is an 8-bit two's-complement word 
stored in R3CH. The units of velocity are quadrature 
counts/sample time. 

The conversion from rpm to quadrature counts/sample 
time is shown in equation 5. The Command Velocity 
register (R3CH) contains only integer data and has no 
fractional component. 

While the overall range of the velocity command is 8 bits, 
two's-complement, the difference between any two se- 
quential commands cannot be greater than 7 bits in magni- 
tude (i.e., 127 decimal). For example, when the HCTL-1000 
is executing a command velocity of 40H (+64D), the next 
velocity command must fall in the range of 7FH (+127D), 
the maximum command range, to C1H (-63D), the largest 
allowed difference. 

The command acceleration is a 16-bit scalar word stored 
in R27H and R26H. The upper byte (R27H) is the integer 
part and the lower byte (R26H) is the fractional part 
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provided for resolution. The integer part has a range of 
OOH to 7FH. The contents of R26H are internally divided 
by 256 to produce the fractional resolution. 



R27H R26H 

Oinilll FFFFFFFF/256 
COMMAND ACCELERATION FORMAT 



The units of acceleration are quadrature counts/sample 
time squared. 

To convert from rpm/sec to quadrature counts/[sample 
time]2, use the formula shown below: 

Aq = (Ar)(N)(t2)(0.01667/rpm-sec) [6] 

Where: 

Aq = Acceleration in quadrature counts/[sample time]2 

Ar - Acceleration in rpm/sec 

N = 4 times the number of slots in the codewheel (i.e., 
quadrature counts) 

t = The HCTL-1000 sample time in seconds. (See the 
section on the HCTL-1000's Sample Timer register). 

Because the Command Acceleration registers (R27H and 
R26H) are internally interpreted by the HCTL-1000 as 8 
bits of integer and 8 bits of fraction, the host processor 
must multiply the desired command acceleration (in quad- 
rature counts/[sample time]2) by 256 before programming 
it into the HCTL-1000's Command Acceleration registers. 

Internally the controller performs velocity profiling through 
position control. 

Each sample time, the Internal profile generator uses the 
information which the user has programmed into the Com- 
mand Velocity register (R3CH) and the Command Accelera- 
tion registers (R27H and R26H) to determine the value 
which will be automatically loaded into the Command 
Position registers (ROCH, RODH, and ROEH). After the new 
command position has been generated, the difference 
between the value in the Actual Position registers (R12H, 
R13H, and R14H) and the new value in the Command 
Position registers is calculated as the new position error. 
This new position error is used by the full digital compen- 
sation filter to compute a new motor command output for 
this sample time. The register block diagram in Figure 3 
further shows how the internal profile generator works in 
Integral Velocity mode. In control theory terms, integral 
compensation has been added and therefore, this system 
has zero steady-state error. 

Although Integral Velocity Control mode has the advantage 
over Proportional Velocity mode of zero steady state velocity 
error. Its disadvantage is that the closed loop stability is 
more difficult to achieve. In Integral Velocity Control mode, 
the system is actually a position control system and there- 
fore the complete dynamic compensation D(z) is used. 

If the external Stop flag F6 is set during this mode 
signaling an emergency situation, the controller automati- 
ically decelerates to zero velocity at the presently specified 
acceleration factor and stays in this condition until the flag 
is cleared. The user then can specify new velocity profiling 
data. 
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Figure 6. Trapezoidal Profile l\/lode 

4. TRAPEZOIDAL PROFILE CONTROL 

FO-Set 

Trapezoidal Profile Control performs point-to-point position 
moves and profiles the velocity trajectory to a trapezoid or 
triangle. The user specifies only the desired final position, 
acceleration and maximum velocity. The controller computes 
the necessary profile to conform to the command data. If 
maximum velocity is reached before the distance halfway 
point, the profile will be trapezoidal, otherwise the profile 
will be triangular. Figure 6 shows the possible trajectories 
with Trapezoidal Profile control. 

The command data for Trapezoidal Profile Control mode 
consists of a final position, a command acceleration, and a 
maximum velocity. The 24-bit, two's-complement final pos- 
ition is written to registers R2BH, (MSB), R2AH, and R29H 
(LSB). The 16-bit command acceleration resides in registers 
R27H (MSB) and R26H (LSB). The command acceleration 
has the same integer and fraction format as discussed in 
the Integral Velocity Control mode section. The 7-bit max- 
imum velocity is a scalar value with the range of OOH to 
7FH (OD to 127D). The maximum velocity has the units of 
quadrature counts per sample time, and resides in register 
R28H. The command data registers may be read or written 
to in any order. 

The internal profile generator produces a position profile 
using the present Command Position (ROCH-ROEH) as the 
starting point and the Final Position (R2BH-R29H) as the 
end point. 

Once the desired data is entered, the user sets flag FO in 
the Flag register (ROOH) to commence motion (if the HCTL-1000 
is already in Position Control mode). 

When the profile generator sends the last position command 
to the Command Position registers to complete the trape- 
zoidal move, the controller clears flag FO. The HCTL-1000 
then automatically goes to Position Control mode with the 
final position of the trapezoidal move as the command 
position. 

When the HCTL-1000 clears flag FO it does NOT indicate 
that the motor and encoder are at the final position NOR 
that the motor and encoder have stopped. The motor and 
encoder's true position can only be determined by reading 
the Actual Position registers. The only way to determine if 
the motor and encoder have stopped is to read the Actual 
Position registers at successive intervals. 
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The status of the Profile flag can be monitored both in the 
Status register (R07) and at the external Profile pin (pin 
12) at any time. While the Profile flag is high NO new 
command data should be sent to the controller. 

Each sample time, the internal profile generator uses the 
information which the user has programmed into the Max- 
imum Velocity register (R28H), the Command Acceleration 
registers (R27H and R26H), and the Final Position registers 
(R2BH, R2AH, and R29H) to determine the value which 
will be automatically loaded into the Command Position 
registers (ROEH, RODH, and ROCH). After the new command 
position has been generated, the difference between the 
value in the Actual Position registers (R12H, R13H, and 
R14H) and the new value in the Command Position registers 
is calculated as the new position error. This new position 
error is used by the full digital compensation filter to 
compute a new motor command ouput for the sample 
time. (The register block diagram in Figure 3 further shows 
how the internal profile generator works in Trapezoidal 
Profile mode.) 

COMMUTATOR 

The commutator is a digital state machine that is con- 
figured by the user to properly select the phase sequence 
for electronic commutation of multiphase motors. The 
Commutator is designed to work with 2, 3, and 4-phase 
motors of various winding configurations and with various 
encoder counts. Along with providing the correct phase 
enable sequence, the Commutator provides programmable 
phase overlap, phase advance, and phase offset. 

Phase overlap is used for better torque ripple control. It can 
also be used to generate unique state sequences which can 
be further decoded externally to drive more complex ampli- 
fiers and motors. 

Phase advance allows the user to compensate for the fre- 
quency characteristics of the motor/amplifier combination. 
By advancing the phase enable command (in position), 
the delay in reaction of the motor/amplifier combination 
can be offset and higher performance can be achieved. 

Phase offset is used to adjust the alignment of the com- 
mutator output with the motor torque curves. By correctly 
aligning the HCTL-1000's commutator output with the motor's 
torque curves, maximum motor output torque can be 
achieved. 

The inputs to the Commutator are the three encoder 
signals, Channel A, Channel B, and Index, and the con- 
figuration data stored in registers. 

The Commutator uses both channels and the index pulse 
of an incremental encoder. The index pulse of the encoder 
must be physically aligned to a known torque curve location 
because it is used as the reference point of the rotor 
position with respect to the Commutator phase enables. 

The index pulse should be permanently aligned during 
motor encoder assembly to the last motor phase. This is 
done by energizing the last phase of the motor during 
assembly and permanently attaching the encoder code- 
wheel to the motor shaft such that the index pulse is active 
as shown in Figures 7 and 8. Fine tuning of alignment for 
commutation purposes is done electronically by the Offset 
register (RICH) once the complete control system is set 
up. 
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Each time an index pulse occurs, the internal commutator 
ring counter is reset to 0. The ring counter l<eeps track of 
the current position of the rotor based on the encoder 
feedback. When the ring counter is reset to 0, the Com- 
mutator is reset to its origin (last phase going low, phase A 
going high) as shown in Figure 10. 

The output of the Commutator is available as PHA, PHB, 
PHC, and PHD on pins 26-29. The HCTL-1000's commutator 
acts as the electrical equivalent of the mechanical brushes 
in a motor. Therefore, the outputs of the commutator 
provide only proper phase sequencing for bidirectional 
operation. The magnitude information is provided to the 
motor via the Motor Command and PWM ports. The outputs 
of the commutator must be combined with the outputs of 
one of the motor ports to provide proper DC brushless 
and stepper motor control. Figure 9 shows an example of 
circuitry which uses the outputs of the commutator with 
the Pulse output of the PWM port to control a DC brushless 
or stepper motor. A similar procedure could be used to 
combine the commutator outputs PHA-PHD with a linear 
amplifier interface output (Figure 15) to create a linear 
amplifier system. 

Commutation Configuration Registers 

The Commutator is programmed by the data in the following 
registers. Figure 10 shows an example of the relationship 
between all the parameters. 

1. STATUS REGISTER (ROTH) 

Bit #1 -0 = 3-phase configuration, PHA, PHB, and PHC are 

active outputs. 

1 = 4-phase configuration, PHA - PHD are active 

outputs. 
Bit #2 - = Rotor position measured in quadrature counts 

(4x decoding). 

1 = Rotor position measured in full counts 

(1 count = 1 codewheel bar and space.) 

Bit #2 only affects the commutator's counting method. 
This includes the Ring register (R18H), the X and Y registers 
(R1AH & R1BH), the Offset register (RICH), the Velocity 
Timer register (R19H), and the Maximum Advance register 
(R1FH). 

Quadrature counts (4x decoding) are always used by the 
HCTL-1000 as a basis for position, velocity, and acceleration 
control. 

2. RING REGISTER (R18H) 

The Ring register is defined as 1 electrical cycle of the 
commutator which corresponds to 1 torque cycle of the 
motor The Ring register is scalar and determines the length 
of the commutation cycle measured in full or quadrature 
counts as set by bit #2 in the Status register (R07H). The 
value of the ring must be limited to the range of to 7FH. 

3.x REGISTER (R1AH) 

This register contains scalar data which sets the interval 
during which only one phase is active. 
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4. Y REGISTER (R1BH) 

This register contains scalar data which set the interval 
during which two sequential phases are both active. Y is 
phase overlap. X and Y must such that: 

X + Y = Ring/(# of phases) [8] 

These three parameters define the basic electrical com- 
mutation cycle. 

5.0FFSET REGISTER (RICH) 

The Offset register contains two's-complement data which 
determines the relative start of the commutation cycle with 
respect to the index pulse. Since the index pulse must be 
physically referenced to the rotor, offset performs fine 
alignment between the electrical and mechanical torque 
cycles. 
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The Hold Commutator flag (F4) in the Status register 
(R07H) is used to decouple the internal commutator 
counters from the encoder input. Flag (F4) can be used in 
conjunction with the Offset register to allow the user to 
advance the commutator phases open loop. This technique 
may be used to create a custom commutator alignment 
procedure. For example, in Figure 10, case 1, for a three- 
phase motor where the ring = 9, X = 3, and Y = 0, the 
phases can be made to advance open loop by setting the 
Hold Commutator flag (F4) in the Flag register (ROTH). 
When the values 0, 1, or 2 are written to the Offset register, 
phase A will be enabled. When the values 3, 4 or 5 are 
written to the Offset register, phase B will be enabled. And, 
when the values 6, 7, or 8 are written to the Offset register, 
phase C will be enabled. No values larger than the value 
programmed into the Ring register should be programmed 
into the Offset register. 

6. PHASE ADVANCE REGISTERS (R19H, R1FH) 
The Velocity Timer register and Maximum Advance register 
linearly increment the phase advance according to the 
measured speed of rotation up to a set maximum. 

The Velocity Timer register (R19H) contains scalar data 
which determines the amount of phase advance at a given 
velocity. The phase is interpreted in the units set for the 
Ring counter by bit #2 In R07H. The velocity is measured 
in revolutions per second. 

Advance = NfvAt [9] 



Nf = full encoder counts/revolution. 
V = velocity (revolutions/second) 



[10] 



The Maximum Advance register (R1FH) contains scalar 
data which sets the upper limit for phase advance regard- 
less of rotor speed. 

Figure 11 shows the relationship between the Phase Advance 
registers. Note: If the phase advance feature is not used, 
set both R19H and R1 FH to 0. 



ADVANCE 
(COUNTS) 
MAX 
ADVANCE 



SLOPE = NfAt 



VELOCITY 

-► (REVOLUTIONS/ 

SECOND) 



Figure 11. Phase Advance vs. Motor Velocity 



Commutator Constraints and Use 

When choosing a three-channel encoder to use with a DC 
brushless or stepper motor, the user should keep in mind 
that the number of quadrature encoder counts (4x the 



number of slots in the encoder's codewheel) must be an 
integer multiple (1x, 2x, 3x, 4x, 5x, etc.) of the number of 
pole pairs in the DC brushless motor or steps in a stepper 
motor. To take full advantage of the commutator's overlap 
feature, the number of quadrature counts should be at 
least 3 times the number of pole pairs in the DC brushless 
motor or steps in the stepper motor. For example, a 1.8°, 
(200 step/revolution) stepper motor should employ at least 
a 150 slot codewheel = 600 quadrature counts/revolution = 
3 X 200 steps/revolution). 

There are several numerical constraints the user should be 
aware of to use the Commutator. 

The parameters of Ring, X, Y, and Max Advance must be 
positive numbers (OOH to 7FH). Additionally, the following 
equation must be satisfied: 

(-128D) 80H <|-Ring + Offset ± Max Advance < 7FH (127D) 

[11] 

In order to utilize the greatest flexibility of the Commutator, 
it must be realized that the Commutator works on a 
circular ring counter principle, whose range is defined by 
the Ring register (R18H). This means that for a ring of 96 
counts and a needed offset of 10 counts, numerically the 
Offset register can be programmed as OAH (10D) or AAH 
(-86D), the latter satisfying Equation 11. 

If bit #2 in the Status register is set to allow the commutator 
to count in full counts, a higher resolution codewheel may 
be chosen for precise motor control without violating the 
commutator constraints equation (Equation 11). 

Example: Suppose you want to commutate a 3-phase 15 
deg/step Variable Reluctance Motor attached to a 192 
count encoder. 

1. Select 3-phase and quadrature mode for commutator 
by writing to R07H. 

2. With a 3-phase 15 degree/step Variable Reluctance Motor 
the torque cycle repeats every 45 degrees or 8 times/ 
revolution. 

. (4)(192) counts/revolution 



3. Ring register = 



8/revolution 



= 96 quadrature counts 
= 1 commutation cycle 

By measuring the motor torque curve in both directions, 
it is determined that an offset of 3 mechanical degrees, 
and a phase overlap of 2 mechanical degrees is needed. 

(4)(192) . 
360° 



Offset = 3° 



- 6 quadrature counts 



To create the 3 mechanical degree offset, the Offset register 
(RICH) could be programmed with either A6H (-90D) or 
06H (+06D). However, because 06H (+06D) would violate 
the commutator constraints Equation 11, A6H (-90D) is 
used. 

Y= overlap = i2-L(l)(l?2). 4 
360° 
X + Y = 96/3 

Therefore, X= 28 
Y=4 

For the purposes of this example, the Velocity Timer and 
Maximum Advance are set to 0. 
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Interfacing the HCTMOOO 

I/O INTERFACE 

The HCTL-1000 looks to the host microprocessor like a 
bank of 8-bit registers to which the hcst processor can 
read and write, (i.e., The host processor treats the HCTL- 
1000 like RAM.) The data in these registers controls the 
operation of the HCTL-1000. The host processor com- 
municates to the HCTL-1000 over a bidirection al multi- 
plexed 8-bit_data bus. The four I/O control lines, ALE, CS, 
OE, and R/W execute the data transfers (see Figure 12.) 

There are three different timing configurations which can 
be used to give the user greater flexibility to interface the 
HCTL-1000 to most microprocessors (see Timing diagrams). 
They are dif feren tiated from one another by the arrange- 
ment of the ALE signal with respect to the CS signal. The 
three timing configurations are listed below. 

1. ALE , CS non-overlapped 

2. ALE, CS overlapped 

3. ALE within CS 

Any I/O operation starts by asserting the ALE signal which 
starts sampling the external bus into an internal address 
latch. Rising ALE or falling CS during ALE stops the 
sampling into the address latch. 

CS^low after rising ALE samples the external bus into the 
data latch. Rising CS stops the sampling into the data 
latch, and starts the internal synchronous process. 

In the case of a write, the data in the data latch is written 
into the addressed location. In the case of a read, the 
addressed location is written into an internal output latch. 
OE low enables the internal output latch onto the external 
bus. The OE signal and the internal output latch allow the 
I/O port to be flexible and avoid bus conflicts during read 
operations. 

It is important that the host microprocessor does not 
attempt to perform too many I/O operations in a single 
sample time of the HCTL-1000. Each I/O operation inter- 
rupts the execution of the HCTL-1000's internal code for 1 
clock cycle. Although extra clock cycles have been allotted 
in each sample time for I/O operations, the number of 
extra cycles is reduced as the value programmed into the 
Sample Timer register (ROFH) is reduced. 

Table II shows the maximum number of I/O operations 
allowed under the given conditions. 



TABLE II: MAXIMUM NUMBER OF I/O ALLOWED 



Sample Timer 
Register Value 


Operating Mode 


Maximum Number 
of I/O Operations 
Allowed/Sample 


07H (07D) 


Positon Control or 
Prop. Vef. Control 


5 


OFH (15D) 


Positon Control or 
Prop, VeL Control 

Trapezoidal Prof, 
or Integral 
Vel Control 


133 
6 



The number of external clock cycles available for I/O 
operations in any of the four control modes can be increased 
by increasing the value in the Sample Timer register 
(ROFH). 

For every unit increase in the Sample Timer register (ROFH) 
above the minimums shown in Table II, the user may perform 
16 additional I/O operations per sample time. 

ENCODER INTERFACE 

The HCTL-1000 accepts TTL compatible outputs from 2- 
channel incremental encoders such as the HEDS-5000, 
5500, 6000, and 9000 series encoders and 3-channel en- 
coders such as the HEDS-5010 and 6010 series encoders. 
Channels A and B are internally decoded into quadrature 
counts which increment or decrement the 24-bit position 
counter. For example, a 500-count encoder is decoded into 
2000 quadrature counts per revolution. The position counter 
will be incremented when Channel B leads Channel A. 
The Index channel is used only for the Commutator and 
its function is to serve as a reference point for the internal 
Ring Counter. 

The HCTL-1000 employs an internal 3-bit state delay filter 
to remove any noise spikes from the encoder inputs to the 
HCTL-1000. This 3-bit state delay filter requires the encoder 
inputs to remain stable for three consecutive clock rising 
edges for an encoder pulse to be considered valid by the 
HCTL-1000's actual position counter, (i.e.. An encoder pulse 
must remain at a logic level high or low for three consecu- 
tive clock rising edges for the HCTL-1000's actual position 
counter to be incremented or decremented.) The designer 
should therefore generally avoid creating encoder pulses 
of less than 3 clock cycles. 

In a real system that has been designed so that the 
maximum velocity of the encoder will not create encoder 
pulses less than 3 clock cycles in duration, it is possible to 
create an encoder pulse of less than 3 ctock cycles if the 
direction of the motor's rotation is reversed coincidentally 
with an encoder pulse state transition. If this encoder 
pulse is between 2 and 3 clock cycles in length and its 
trailing edge transition occurs within 2 nanoseconds of the 
falling edge of the clock, a single erroneous count will 
register in the HCTL-1000's Actual Position counter. (See 
Figure 13). 

Notice that the probability of all three conditions occurring 
which could cause an erroneous encoder count (a direction 
reversal on an encoder edge, a created encoder pulse of 2 
to 3 clock cycles in duration, and the trailing edge transition 
of the encoder pulse occurring within 2 nanoseconds of 
the falling edge of the clock) is low in a real system. 

The recommended encoder interface circuitry shown in 
Figure 14 prevents any possibility of an erroneous encoder 
count occurring due to the conditions explained above. 
This circuitry ensures that all encoder pulse transitions 
occur at the HCTL-1000 encoder inputs coincident with 
the rising edge of the D flip-flop's clock. Therefore, even if 
a pulse of 2 to 3 clock cycles is created by the encoder, it 
is prevented from having an edge that occurs within 2 
nanoseconds of the falling edge of the clock and thus an 
erroneous encoder pulse will not be counted by the HCTL- 
1000. 
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Figure 12. I/O Port Block Diagram 



The D flip-flops used in the recommended interface circuitry 
gate all transitions of the encoder signals at the D inputs 
with the rising edge of the clock input. The clock used to 
drive the D flip-flops is the same 1 to 2 MHz clock used to 
drive the HCTL-1000. The Q outputs of the D flip-flops 
cause the A and B inputs of the HCTL-1000 to change 
state according to the state of each D input on the rising 
edge of the clock signal. 

If the recommended encoder interface circuitry is not 
used, the position drift caused by any erroneous encoder 
counts can be controlled by occasionally returning the 
motion control system to some known "home" position 
where the actual position registers can be reset to zero. 

The possibility of any erroneous encoder counts occurring 
can be completely eliminated by employing the recom- 
mended encoder interface circuitry shown in Figure 14. 

The index signal of an encoder is used in conjunction with 
the Commutator. It resets the internal ring counter which 
keeps track of the rotor position so that no cumulative 
errors are generated. 

The Index pin of the HCTL-1000 also has a 3-bit filter on 
its input. The Index pin is actlye low and level transition 
sensitive. It detects a valid high-to-low transition and 
qualifies the low input level through the 3-bit filter. At this 
point, the Index signal is internally detected by the com- 



mutator logic. This type of configuration allows an Index 
or Index signal to be used to generate the reference mark 
for commutator operation as long as the AC specifications 
for the Index signal are met. 



AMPLIFIER INTERFACE 

The HCTL-1000 outputs a motor command in two forms: 
an 8-bit Motor Command which can be connected to a 
DAC to drive a linear amplifier and Pulse and Sign output 
to drive a PWM amplifier. 

All control algorithms internally compute an error between 
the desired command and actual feedback which is pro- 
cessed through the digital filter. The result is an internal 
8-bit 2's-complement motor command. Before the internal 
motor command is made externally available, it is addition- 
ally adjusted for different output formats and ease of 
interfacing to external hardware. The sections below discuss 
the externally available amplifier interfaces and their formats. 
Tables II and III summarize the amplifier Interface outputs. 

8-Bit Parallel l\/lotor Command Port 

The 8-bit Motor Command port consists of register R08H 
whose data goes directly to external pins MC0-MC7. MC7 
is the most significant bit. R08H can be read and written 
to, however, it should be written to only during Initialization/ 
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Figure 13. Encoder input Conditions Which Will 
Cause an Erroneous Count in the 
HCTL-1000's Actual Position Counter 



Figure 14. Recommended D Flip-Flop Encoder 
Interface Circuit for the HCTL-1000 
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Idle mode. During any of the four Control modes, the 
controller writes the motor command into R08H. 

The Motor Command port is the ideal interface to an 8-bit 
DAC, configured for bipolar output. The data written to the 
8-bit Motor Command port by the control algorithms is the 
internally computed 2's-complement motor command with 
an 80H offset added. This allows direct interfacing to a 
DAC. Figure 15 shows a typical DAC interface to the 
HCTL-1000. An inexpensive DAC, such as MC1408 or 
equivalent, has its digital inputs directly connected to the 
Motor Command port. The DAC produces an output current 
which is converted to a voltage by an operational amplifier. 
Ro and Rq control the analog offset and gain. The circuit 
is easily adjusted for +5 V to -5 V operation by first writing 80H 
to R08H and adjusting Rq for V output. Then FFH is 
written to R08H and Rq is adjusted until the output is 5 V. Note 
that OOH in R08H corresponds to -5 V out. 

The above interface is suitable to drive linear amplifiers 
and DC motors because of the bipolar output. When using 
commutated motors, the direction of rotation of the motor 
is governed by the order of firing the motor phases which 
is under commutator control. In this case, it is desirable to 
have the Motor Command be unipolar to specify magnitude 
only, not direction. The HCTL-1000 has the feature of digi- 
tally configuring the 8-bit Motor Command port into unipolar 
mode. Flag F2 in the Flag register ROOM controls this 
function. 

F2 clear — Bipolar mode 
F2 set — Unipolar mode 

This mode functions such that, with the same circuit in 
Figure 15 (or any DAC configured for similar bipolar opera- 
tion) setting F2 will cause the DAC to output from V to 5 
V only and the digital data on pins MCO to MC7 to be 
restricted in the control modes from 80H to FFH. Internally 
the commutator keeps track of the sign of the motor 
command for proper commutation of the motor. 

Internally, the HCTL-1000 operates on data of 24, 16 and 
8-bit lengths to produce the 8-bit motor command, available 
externally. Many times the computed motor command will 
be greater than 8 bits. At this point, the motor command is 
saturated by the controller. The saturated value output by 
the controller is not the full scale value OOH (OOD), or FFH 
(255D). The saturated value is adjusted to OFH (15D) 
(negative saturation) and FOH (240D) (positive saturation). 
Saturation levels for the Motor Command port are also 
included in Figure 16. 



PWM Port 

The PWM port outputs the motor command as a pulse 
width modulated signal with the correct sign of polarity. 
The PWM port consists of the Pulse and Sign pins (pins 16 
and 17) and R09H. 

The PWM signal at the Pulse pin has a frequency of 
External Clock/100 and the duty cycle is resolved into the 
100 clocks. 

The Sign pin gives the polarity of the command. Low 
output on Sign pin is positive polarity. 

The 2's-complement contents of R09H determine the duty 
cycle and polarity of the PWM command. For example, 
D8H (-40D) gives a 40% duty cycle signal at the Pulse pin 
and forces the Sign pin high. Data outside the 64H (+100D) 
to 9CH (-100D) linear range gives 100% duty cycle. R09H 
can be read and written to. However, the user should only 
write to R09H when the controller is in the Initialization/Idle 
mode. Figure 17 shows the PWM output versus the internal 
motor command. 

When any Control mode is being executed, the unadjusted 
internal 2's-complement motor command is written to 
R09H. Because of the hardware limit on the linear range 
(64H to 9CH, ±100D), the PWM port saturates sooner than 
the 8-bit Motor Command port (OOH to FFH, +127D to 
-128D). When the internal motor command saturates above 
8 bits, the PWM port is saturated to the full ±100% duty 
cycle level. Figure 17 shows the actual values inside the 
PWM port. Note that the Unipolar flag, F2, does not affect 
the PWM port. 

For commutation of brushless motors with the PWM port, 
only use the Pulse pin (pin 16) from the PWM port as the 
commutator already contains sign information. (See Figure 
9). 

The PWM port has an option that can be used with H- 
bridge type amplifiers. The option is Sign Reversal Inhibit, 
which inhibits the Pulse output for one PWM period after a 
sign polarity reversal. This allows one pair of transistors to 
turn off before others are turned on and thereby avoids a 
short across the power supply. Bit in the Status register 
(R07H) controls the Sign Reversal Inhibit option. Figure 18 
shows the output of the PWM port when Bit is set. 
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Figure 15. Linear Amplifier Interface 
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Figure 16. Motor Command Port Output 
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Figure 17. PWiVI Port Output 
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Figure 18. Sign Reversai Inliibit 



Figure 19 shows an example of how to interface the 
HCTL-1000 to an H-bridge amplifer. An H-bridge amplifier 
allows bipolar motor operation with a unipolar power 
supply. The Sign Reversal Inhibit feature prevents all tran- 
sistors from being on at the same time when the direction 
of motion is reversed. 
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Figure 19. H-Bridge Amplifier Interface 
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Features 



FULL FUNCTION IN A SPACE SAVING 

PACKAGE 

SUBSTANTIALLY REDUCED SYSTEM 

SOFTWARE 

FULL 4X DECODE 

HIGH NOISE IMMUNITY: 

SCHMITT TRIGGER INPUTS 

DIGITAL NOISE FILTER 
8 BIT TRISTATE INTERFACE 
12 BIT BINARY UP/DOWN COUNTER TO 
BUFFER THE CONTROL PROCESSOR 
12 BIT LATCH AND INHIBIT LOGIC PROVIDE A 
STABLE, 2 BYTE READ OPERATION 
8 AND 12 BIT OPERATING MODES 



Description 



The HCTL-2000 is an HOMOS 10 that performs the quad- 
rature decoder, counter/and bus interface function. The 
HOTL-2000 is designed to improve system performance in 
digital closed loop motion control systems and digital data 
input systems. It does this by shifting time intensive quad- 
rature decoder functions to a cost effective hardware solution. 
The HCTL-2000 consists of a 4x quadrature decoder, 12 bit 
binary up/down state counter, and 8 bit bus interface. The 
use of Schmitt triggered CMOS inputs and a 3 bit state 
delay filter allows reliable operation in noisy environments. 
The HOTL-2000 provides LSTTL compatible tri-state out- 
put buffers. Operation is specified for a temperature range 
from -40 to +85° at clock frequencies up to 3.9 mHz. 

Package Dimensions 
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Applications 

• INTERFACE QUADRATURE INCREMENTAL 
ENCODERS TO MICROPROCESSORS 

• INTERFACE DIGITAL POTENTIOMETERS TO 
DIGITAL DATA INPUT BUSSES 

Table of Contents 

• OPERATING CHARACTERISTICS 2 

• FUNCTIONAL PIN DESCRIPTIONS 3 

• SWITCHING CHARACTERISTICS 4 

• OPERATION 6 

• FILTER OPTIMIZATION 9 

• INTERFACING 11 

— GENERAL 11 

— TO MOTOROLA 6801 12 

— TO INTEL 8748 13 

ESD WARNING: HCTL-2000 is implemented in a standard 
HCIVIOS process with diode protection of all I/O pads. 
Standard precautions for handling HCMOS devices 
should be observed. 
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Operating Characteristics 



Table 1. Absolute Maximum Ratings (all voltages below are referenced to Vss) 



Parameter 



Symbol 



Umm 



mm 



DC Supply Voltage 



Vdd 



•-0.3 to -h7 



Input Voftage 



Vin 



-0.3 to Vad -^Q>3 



storage Temperature 



~40to+125 



Operating Temperature 



Ta^*"^ 



"40 to -f 86 



«C 



Table 2. Recommended Operating Conditions 






Parameter 


Symbol 


limits 


Units 


DC Supply Voltage 


Vdd 


4-3 to -1-6 


V 


Ambient Temperature 


Ta^^^ 


--40 to +85 


^0 



Table 3. DC Characteristics Vdd = 5V ± 5%; Ta = -40 to +85° 










Symbol 


Parameter 


Condition 


Mm. 


Typ. 


mm. 


Unit 


V|jl2| 


Low-Level 
Input Voltage 








1.5 


V 


VjhI^i 


High-level 
Input Voltage 




3.5 






V 


Vt4-^2| 


Schmitt-Trigger 

PosJttve-Gomg 

Threshold 






3,0 


4.0 


V 


VtJ^i 


Schmitt«T rigger 
Negative-Going 
Threshold 




to 


1.5 




. V 


Vh 


Sch mitt-Trigger 
Hysteresis 




TO 


1.5 




V 


tm 


Input Current 


Vin-V<jcj 


-10 


1 
1 


+10 
+10 


i"A 


%H^'^ 


High-level 
Output Voltage 


loh™-"l'6mA 


2.4 


4.5 




V 


Vo|l2^ 


low-level 
Output Voltage 


loi^+16mA 




0.2 


0.4 


V 


hz 


High-Z Output 
Leakage Current 


Vo - Vsa or Vdd 


-10 


1 


+10 


fxA 


hd 


Quiescent Supply 
Current 


V^rt-VssorVdd 
Vd ^ HiZ 




60 




mA 


Cin 


Input 
Capacitance 


Any Input^^^ 




5 




PF 


Oout 


Output Capacitance 


AnyOutput^^i 




7 




PF 



NOTES: 

1. Free Air. 

2. In general, for any V^d between the allowable limits (+3V to +6V), Vj| = O.SVdd and Vjh = 0.7Vdd; Vt+ and Vp vary as Fig 1; Vq^ = Vdd " 
0.5V and Vol = Vss + 0.2V @ (±) 1.6 ma respectively. 

3. Excluding package capacitance. 
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Figure 1. Typical Schmitt Trigger Input Threshholds 



Functional Pin Descriptions 

Table 4. Functional Pin Descriptions 



SptibI 



Pin 



Dosii^pflon 



Vdd 



16 



Power Supply 



Ground 



CLK 



The rising edge of this Schmitt trigger input controls the sampling of the CHA and CHB 
inputs, and the clocking of the input of the noise filters, decoder, counter and internal 
data latch. The falling edge of the CLK input controls the sampling of the OE and SEl 
inputs to control the inhibit logic. 



CHA 



CHB 



CHA and CHB are Schmitt trigger inputs which accept the output from a quadrature 
encoded source, such as an incremental optical shaft encoder. The 4x decoding into 
states produces count and direction information where the number of states is 4 times the 
number of pulses on CHA or CHB (See Figure 8). Non-ideal state width affects the rela- 
tionship between the clock frequency and the maximum encoder line frequency: See 
^'Digital Filter" and ^'Quadrature Decoder" section. 



aST 



This active low Schmitt trigger input clears the intern al 12 bit up/down position counter 
and the position latch. I t also resets the inhibit logic. RST is asynchronous with respect to 
any other input signals. RST does not clear the input filter state machine nor the decoder 
state machine. 



OB 



This HCMOS active low input directly controls the tri-state output buffers. \n addition, 
the OE and SEt inputs are sampled by the internal Inhibit logic on the falling edge of 
the clock to control the loading of the internal position data latch. The above operation 
constrains the timing of OE and SEL to be synchronous with the falling clock edge during 
two byte read operations. See "Inhibit Logic". 



SEL 



This HCMOS input directly controls which data byte from the position latch is enabled 
into the 6 bit tri-state output buffer. As in OE above, SEL also controls the Internal inhibit 
logic. 



%Wl 


BYTE SEtECTED 





high 


1 


low 



DO 



D1 



D2 



03 



D4 



D5 
D6 
D7 



15 



14 



13 



12 



11 
10 



These LSTTL compatible tri-state outputs form an S bit output port through which the 
contents of the 12 bit position latch may be read in 2 sequential bytes. Inhibit logic dis- 
ables the position data latch inputs at the start of the read operation to hold the data 
stable throughout the 2 byte read operation. Once commenced, this sequence must be 
completed, or RST must be used to reset the inhibit logic, with resulting data loss. The 
high byte, containing bits 8-11, is read first The most significant 4 bits of this byte are set 
to internally. The lower byte, bits 0-7, is read second. 
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Switching Characteristics 



Table 5. Switching Characteristics IVIin/iVlax specifications at Vdd = 5.0 ± 5%, Ta = 
representative of Vdd = 5.0V, Tease = 25° C 



= -40 to +85° C; Typicals are 



Symbol Description 


mn.i^\ 


Typ.l2! 


ItflaxJ^i 


Units 


1 


Tclk 


Rising edge to rising edge of clock period 


255 


136 


^ 


ns 


2 


T^chh 


Minimum clock high hold time 


125 


70 


_ 


ns 


3 


Tcd^^^ 


Delay from rising edge of cJock to valid, 
updated count information on DO-7 


— 


126 


230 


ns 


4 


TodB^^^ 


OE to valid data on D0~7 


^ 


47 


86 


ns 


S 


*^odz 


OE delay to Hi-Z state on DO-7 


_ 


30 


55 


ns 


6 


T,d.^^^ 


Sit valid to stable, selected data byte, 
delay to High Syte=«delay to tow Byte 


— 


71 


129 


ns 


7 


*^clh 


Minimum clock low hold time 


35 


20 


_ 


ns 


8 


Tss^^i 


SiL $etup time prior to fatlmg clock edge 


36 


20 


^ 


ns 


9 


Tos'^1 


OE setup time prior to falling clock edge 


31 


17 


^ 


ns 


10 


Tsh^^i 


Hold time of SEL after falling clock edge 





^. 


_ 


ns 


11 


Toh^^^ 


Hold time of OE after falling clock edge 





^ 


^ 


ns 


12 


Tret 


RST active low hold time 


50 


27 


_ 


ns 


13 


Tdcd 


Output Delay Time: last Position Count Stable 
on DO-T after Rising Clock Edge. 


6 


36 


— 


ns 


14 


Tdsd 


Output Delay Time; Last Data Byte Stable after 
next SEt state change. 


4 


31 


— 


ns 


15 


Tdc?d 


Output Delay Time: Data Byte Stable after OE 
Rising Edge 


3 


25 


— 


ns 



NOTES: 

1. All times specified from valid logic level to valid logic level of relevant I/O pins. Conformance to these limits is necesary to insure proper 
operation over Tg = -40 to +85° C. 

2. Typical times are for reference only. 

3. Ted specification and waveform assume valid stable SEL and OE from T = -°° 

4. Tsdv specification and waveform assume data stable and valid on internal multiplexer inputs prior to the SEL transition. 
5- Tode specification and waveform assume data stable on buffer inputs. 

6. Tgs, Tqs. Tgh, Toh only pertain to proper operation of the inhibit logic. In other cases, such as 8 bit read operations, these setup 
and hold times do not need to be observed. 
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Figure 2. Reset Waveform 
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Figure 3. Waveforms for Positive Cloclc Edge Reiated Delays 
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Figure 4. Tri-State Output Timing 
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Figure 5. Bus Control Timing 
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Operation 



A detailed blocl< diagram of the HCTL-2000 is shown in 
Figure 6. The operation of each major function is described 
in the following sections. 
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Figure 6. Simplified Logic Diagram 



DIGITAL FILTER 

The digital filter section is responsible for rejecting noise 
on incoming quadrature signals. Schmitt-trigger condition- 
ing addresses the problems of slow rise and fall times and 
low level noise. The major task of the filter is to deal with 
short-duration noise pulses that cause the input logic level 
to momentarily change. Due to the nature of quadrature 
decoding, noise pulses on one channel will not cause a 
count error, but the coincidence of two overlapping noise 
pulses, one on each input, can cause illegal state transi- 
tions. False counts of undetermined direction will result 
from the decoding of these illegal transitions (see Fig. 8). 

A pair of filters rejects these noise pulses by sampling the 
CHA and CHB logic levels and storing a time history in a 
pair of shift registers. For each channel, if the input level 
has had the same value on three consecutive rising clock 
edges, that value becomes the new output of the filter; oth- 
erwise the output is unchanged. This means that the CHA 
filter output cannot change from high to low until the CHA 
input has been low for three consecutive rising clock 
edges. CHB is treated the same as CHA. 

The operation of this digital filter section places one of two 
timing constraints on the minimum clock frequency in rela- 
tionship to the encoder count frequency. The first con- 



straint derives from the operation of the input filters. It 
relates the maximum clock period to the minimum encoder 
pulse width. The second constraint derives from the de- 
coder operation and is covered in the "Quadrature Decoder" 
section. It relates the maximum clock period to the min- 
imum encoder state width (Tes)- 

The explanation of constraint one above is as follows: It 
takes a minimum of four positive clock transitions for a 
new logic level on either CHA or CHB to propagate through 
their respective filters, but the signal only needs to be sta- 
ble for three consecutive rising clock edges (See Figure 7). 
This means that the minimum encoder pulse width (Tg) on 
each channel must be > STqlk. where Tqlk 's the period 
of the clock. 

In the presence of noise, the filter will require that 3Tclk 
be less than Tg, since noise pulses will interrupt the required 
three consecutive constant level samples necessary for the 
filter to accept a new input level. In general, the types of 
noise that this filter will deal with will derive from the rotat- 
ing system, i.e., motor noise, capacitively coupled level 
changes from other encoder channels, etc. As such, these 
noise sources will be periodic in nature and proportional to 
the encoder frequency. Design for noise of this type is dis- 
cussed later in the "Filter Optimization" section. 
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In addition to problems with noise, other common signal 
problems enter into the determination of the maximum 
TCLK ^or each application. The following quadrature signal 
aberrations can all be accounted for by designing with 
short enough Tclk^o accommodate the reduction of the 
effective encoder pulse width: 

1 ) non-ideal encoder rise and fall times, 

2) asymmetric pulses, 

3) short (< 180 electrical degrees) pulses. 

Designing for these non-ideal signals is discussed later in 
the "Filter Optimization" section. 



QUADRATURE DECODER 

The Quadrature Decoder section samples the outputs from 
the CHA and CHB filters. Sampling occurs on the rising 
clock edge. The Decoder Section observes changes in 
these outputs, and, on the rising clock edge, it outputs two 
signals to the position counter. These signals specify when 
to count and in which direction (up or down). 

Encoder state changes are detected by comparing the pre- 
vious sampled state to the current sampled state. If the two 
are different, the counter section is signaled to count on 
the next rising clock edge. Count direction (up or down) is 
also determined by observing the previous and current 
states, as shown in the quadrature state transition diagram 
(figure 8). An illegal state transition, caused by a faulty 
encoder or noises severe enough to pass the filter, will pro- 
duce a count but in an undefined direction. 

The second constraint on the relationship between Tqlk 
and the input quadrature signal, as previously mentioned in 
the "Digital Filter" section, is the requirement by the 4x 
decoder for at least one positive clock transition to occur 
during each quadrature state to detect the state. This con- 
straint is satisfied if: Tes > Tclk. where Tgs is the time 
interval corresponding to the shortest state width at the 
maximum system velocity. 



The combination of the following two errors must be exam- 
ined in light of the minimum state width constraint to 
ensure proper operation of the decoder section: 

1) Phase shift deviations from 90 electrical degrees 
between the CHA and CHB signals; 

2) Pulse width errors resulting in Tg shorter than 180 
electrical degrees in either or both CHA and CHB. 

Design for these conditions is discussed in the "Filter 
Optimization" section. 
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Figure 8. Elements of 4x Quadrature Decoding 
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POSITION COUNTER 

This section consists of a 12-bit binary up/down counter 
which counts on rising clock edges as specified by the 
Quadrature Decode Section. All twelve bits of data are 
passed to the position data latch. The system can use this 
count data in three ways: 

A. System total range is <12 bits, so the count represents 
"absolute" position. 

B. The system is cyclic with <12 bits of count per cycle, 
RST is used to reset the counter every cycle, and the 
system uses the data to interpolate within the cycle. 

C. System count is >12 bits, so the count data is used as a 
relative or incremental position input for a system com- 
putation of absolute position. 

In case C above, counter rollover occurs. In order to pre- 
vent loss of position information, the processor must read 
the outputs of the HCTL-2000 at intervals shorter than 512 
times the minimum encoder line period. This minimum line 
period (Teip) corresponds to the maximum encoder veloc- 
ity of the design. Two's complement arithmetic is normally 
used to compute position from these periodic position 
updates. 



of the position data latch output. Since the latch is only 
twelve bits wide, the upper four bit s of the high byte are 
internally set to zero. The SEL and OE signals determine 
which byte is output and whether or not the output bus is 
in the hIgh-Z state, respectively. 



INHIBIT LOGIC 

The Inhibit Logic Section samples the OE and SEL signals 
on the falling edge of the clock and, in response to certain 
conditions (see Figure 9 below), inhibits the position data 
latch. The RST signal asynchronously clears the inhibit 
logic, enabling the latch. 
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Figure 9. Two Byte Read Sequence 



POSITION DATA LATCH 

This section is a 12-bit latch which captures the position 
counter output data on each rising clock edge, except when 
its inputs are disabled by the inhibit logic section during 
two-byte read operations. The output data is passed to the 
bus int erfac e section. The latch is cleared asynchronously 
by the RST signal. When active, a signal from the inhibit 
logic section prevents new data from being captured by the 
latch, keeping the data stable while successive byte-reads 
are made through the bus interface section. 



While the HCTL-2000 can be used with any microproces- 
sor, the Bus Interface and Inhibit Logic sections have been 
optimized for use with microprocessors similar to the 
Motorola 6801. The 6801 has a double-byte fetch instruc- 
tion (LDD) which produces two consecutive fetch cycles 
on the bus. In the correct interface configuration, the first 
cycle inhibits the position data latch and reads the high 
data byte, and the second cycle reads the low byte and 
resets the inhibit logic. A version of this configuration is 
illustrated in Figure 14. 



BUS INTERFACE 

The bus interface section consists of a 16 to 8 line multi- 
plexer and an 8 bit, three-state output buffer. The multi- 
plexer allows independent access to the low and high bytes 
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Figure 10. Simplified inhibit Logic 
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Filter optimization 

System design with tlie HCTL-2000 will require the user to 
optimize its clocl< period for encoding errors and line noise 
on the CHA and CHB inputs. In the absence of noise this 
optimization is simplified. The critical encoding errors, min- 
imum pulse width and minimum state width, occur at the 
maximum designed system operating velocity. Input noise 
can be caused by motor electromagnetic interference, 
channel cross coupling, etc. The HCTL-2000 input filter 
interacts with encoding errors and noise to form the major 
system design constraints. This section will illustrate sys- 
tem design techniques and will present guidelines useful in 
implementing the HCTL-2000. 

The discussion that follows will make use of the definitions 
listed below: 

Tpf = The fundamental period character- 
istic of a periodic noise source 
TCLK = Period of HCTL-2000 clock input 

signal 
Tmn = Maximum pulse duration of 
encoder noise 
Temin = Te(min) = Minimum encoder line 
pulse width including encoder 
errors 
Tesmin = Tes(min) = Minimum encoder 
statewidth including encoder 
errors 
Teipmin = Period of maximum designed 
encoder line frequency 
RPM = Maximum designed operating 

speed of the encoder in revolutions 
per minute 
N = Encoder line count 
= Number of encoder counts per 
revolution 
K1 = 60 sec/min. 



ENCODING ERRORS 

Design for quadrature signal errors proceeds as follows for 
an ideal quadrature signal, i.e. all errors = 0: 

Teip = 360° e = defined as one electrical (1 ) 

cycle in electrical degrees 

Te = 1/2Teip = 180°e ideal pulse (2) 

width 

Tes = 1/4Teip = 1/2 T© = 90°e, ideal (3) 

state width 

In a real system there are quadrature signal errors, where 
these errors are: 

AP = Maximum encoder pulse width 
error in °e, as a deviation from the 
ideal pulse width of 180° e 

AS = Maximum state width error in °e, as 
a deviation from the ideal state 
width of 90° e 

The worst cases for pulse width and state width errors in 
terms of time intervals will occur at the maximum designed 
system operating velocity. These errors are typically avail- 
able from encoder manufacturer's data sheets. 



-r _ K1 

Telpmin- ,^^^ 



^f 180-|AP| \ 
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NOISE 

In the absence of noise, the system design reduces to case 
A in Table 6. In the presence of noise, cases B through E 
describe the types of noise for which the above filters are 
effective. Normal techniques for reducing noise on CHA 
and CHB inputs may be required to reduce this noise to a 
level that can be handled by the input filters. 

Noise that can be filtered by the HCTL-2000 input filters is 
noise where Tpf > Tgsmin and Tmn < 2Tclk- This noise can 
be subdivided into four categories, each having different 
design constraints. These categories are differentiated by 
the pulse width of noise on the individual encoder channels. 

Dependant channel noise, as below in case B and C in 
Table 6, is noise where the superposition of noise from 
both encoder channels does not display a period shorter 
than the minimum state width: 

Tnf > Tesmin- 
The graphic analysis of the effect of this type of noise 
upon the filter operation is illustrated in Figure 11. 

Tmn <TcLK AND Tnf> 4« (Tclk) 
-Tnf- 




|-^Tes min=4*(TcLK)'-w 
*Signal after Internal Input Filter 

Figure 11. Noise is Encoder Channel Dependent 



Independant channel noise, as in case D and E in Table 
6, is such that the noise on each channel is independant 
of the noise on the other channel. The period of the 
noise on each channel must satisfy the condition: 

Tpf > Tesmin 

independantly. The graphic analysis of the effect of this 
type of noise on the filter operation is illustrated in Fig- 
ure 12. 
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Tmn <TcLK AND Tnf> 4« (Tclk) 
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Figure 12. Noise is Encoder Channei Independent 



The set of design rules that are presented in Table 6 can be 
derived by examination of Figures 11 and 12, and the fol- 
lowing constraints: 

a)The encoder output signals must stay at a logic level 
for a minimum of three consecutive clock pulses before 
the HCTL-2000 recognizes the logic level change: 
Temin > 3TclK- 

b) After acceptance by the HCTL-2000 input filtering sec- 
tion, a state must exist for a minimum of Tclk to be 
recognized by the internal logic. 

c)The minimum encoded pulse width must be greater 



than twice the minimum state width: Tei 



1 > 2Te: 



d)The minimum clock period must be greater than 255 
ns, which is the minimum clock period for which the 
HCTL-2000 is guaranteed to operate over the entire 
specified operating temperature range. 



FILTER DESIGN EXAMPLES 

Given the above rules, we can calculate the design parame- 
ters for a typical high performance motor loop as follows: 

Where RPM = 3600 rev/min. 

N = 1000 counts/rev. 
AP = ±48°e 
AS = ±60°e 

at 60° C, 1/Teipmin = 60kHz 

Then the following calculation accounts for signal errors: 
K1 \_ 60 



'elpmin 



= f — 1 = 

V (RPM)(N) J 



(RPM)(h 
= 16667 ns 

/ 180-lAPl 



(3600) (1000) 



from eq. 4 



360 
180-48 



360 



= 6111 ns 



/ 90-lASl 
\ 360 



90-60 



360 



■ I ^elpmin 

- J (16667 ns) 

" ) Teipmin 

■ j (16667 ns) 



from eq. 5 



from eq. 6 



= 1389 ns 

If the noise Is as in case B of Table 6, we can use the above 
to evaluate the system. 

For the condition of noise such that T^n < 260 ns: 

Tclk > 260 ns 

255 ns< Tclk <^^ 



' esmin 



1389 



= 347 ns 



4 

Thus, 
255 ns < Tclk < 347 ns 

Similar calculations can be performed to design the filter 
for the specifics of each system. 



Table 6. Summary of Filter Design Rules for the HCTL-2000 
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Superposition of noise 
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Tclk > Tmn >0 
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2Tcik>TyT>n^Tcik 
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Interfacing the HCTL-2000: 
General 

The 12 bit iatch and inhibit logic on the HCTL-2000 allows 
access to 12 bits of count with an 8 bit bus. When only 8 
bits of count are required, a simple 8 bit (1 byte) mode is 
available by holding SEL high continously. This disables 
the inhibit logic. OE provides control of the tri-state bus, 
and read timing is per Figures 3 and 4. 

For proper operation of the inhibit logic during a two-byte 
read, OE and SEL must be synchronous with CLK due to 
the falling edge sampling of OE and SEL. 



The internal inhibit logic on HCTL-2000 inhibits the transfer 
of data from the counter to the position data latch during 
the time that the latch outputs are being read. The inhibit 
logic allows the microprocessor to first read the high order 
4 bits from the latch and then read the low order 8 bits 
from the latch. Meanwhile, the counter can continue to 
keep track of the quadrature states from the CHA and CHB 
input signals. 

Figure 10 shows a logic diagram of the inhibit logic circuit. 
The operation of the circuitry is illustrated in the read tim- 
ing shown in Figure 13. 
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Figure 13. Internal Inhibit Logic Timing 






ACTIONS 

1. On the rising edge of the clock, counter data is trans- 
ferred to the position data latch, provided the inhibit 
signal is low. 

2. When OE goes low, the outputs of the multiplexer are 
enabled onto the data lines. If SEL is low, then the high 
order data bytes are enabled onto the data lines. If SEL 
is high, then the low order data bytes are enabled onto 
the data lines. 

3. When the HCTL-2000 detects a low on OE and SEL dur- 
ing a falling clock edge, the internal inhibit signal is 
activated. This blocks new data from being transferred 
from the counter to the position data latch. 



4. When SEL goes high, the data outputs change from 
high byte to low byte. 

5. The first reset condition for the inhibit logic is met when 
the HCTL-2000 detects a logic high on SEL and a logic 
low on OE during a falling clock edge. 

6. When OE goes high, the data lines change to a high 
impedance state. 

7. To complete the reset of the inhibit logic, after the first 
reset condition has been met, the HCTL-2000 needs to 
detect a logic high on OE during a falling clock edge. 
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Interfacing the HCTL-2000 to a Motorola 6801 



This interface metliod provides the minimum part count 
when tine 6801 is operated in "IViODE 5". A typical 6801 cir- 
cuit is shown in Figure 14. In Figure 14, the 74LS138 



74LS- 
13? 



:i 



address decoder can be eliminated if the HCTL-2000 is the 
only occupant of Port 4. 

The processor clock output (E) is used to clock the HCTL- 
2000 as well as the address decoder One of the address 
decoder outputs drives the OE input. This results in HCTL- 
2000 counter data being enabled onto the bus whenever an 
external memory access is made to the HCTL-2000. This 
example assumes the address assigned to the HCTL-2000 
high byte is an even address. The least significant address 
bit is connected to the SEL input. It determines which data 
byte is output. When AO on the decoder equals the chip 
selects the high byte, and when AO equals 1, the chip 
selects the low byte. This configuration allows the 6801 to 
read both data bytes with a single double-byte fetch instruc- 
tion (LDD E, 01 XX). The LDD instruction is a five cycle 
instruction which reads external memory location 01 XX 
and stores the high order byte in accumulator A and reads 
external memory location 01 XX +1 and stores the low order 
byte in accumulator B during the last two cycles. Figure 15 
illustrates the sequence of events during ail five cycles. 



Figure 14. A Circuit to Interface to the 6801 




Figure 15. Interface Timing for the 6801 LDD E 
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ACTIONS 

1. E is the microprocessor clocl< output. On the rising edge 
of E, if the internal inhibit is not active, then new data is 
transferred from the internal counter to the position data 
latch. 

2. An even address output from the 6801 has caused SEL 
to go low. E goes high which causes the address de- 
coder output for the HCTL-2000 OE input to go low. 
This causes the HCTL-2000 to output the high byte of 
the position data latch. 

3. The 6801 reads the data bus on the falling edge of E, 
storing the high order data byte in accumulator A. The 
chip detects that OE and SEL are low on the falling 
edge of E and activates the internal inhibit signal. The 
position data latch is inhibited and data cannot be trans- 
ferred from the internal counter to the latch. 



4. E is now low, so the address decoder output is disabled 
and OE goes high. The 6801 increments the address, so 
SEL goes high. The position data latch is still inhibited. 

5. The address decoder is enabled after E goes high, so 
OE goes low and the low data byte is enabled onto the 
bus. 

6. The 6801 reads the data bus on the falling edge of E, 
storing the low order data byte in accumulator B. The 
chip detects that OE is low and SEL is high on the fal- 
ling edge of E, so the first inhibit-reset condition is met. 

7. E is now low, so the address decoder is disabled, caus- 
ing OE to go high and the data lines to go to the high 
impedence state. The 6801 continues its instruction exe- 
cution, and the state of SEL is indeterminate. 

8. The HCTL-2000 detects OE is high on the next falling 
edge of E. This satisfies the second inhibit reset condi- 
tion so the inhibit signal is reset. 



Interfacing the HCTL-2000 to 
an Intel 8748 

The circuit in Figure 15 shows the connections between an 
HCTL-2000 and an 8748. Data lines D0-D7 are connected 
to the 8748 bus port._Bits and 1 of port 1 are used to 
control the SEL and OE inputs of the HCTL-2000 respec- 
tively. TO is used to provide a clock signal to the HCTL-2000. . 
The frequency of TO is the crystal frequency divided by 3. 
TO must be enabled by executing the ENTO CLK instruc- 
tion after each system reset, but prior to the first encoder 
position change. An 8748 program which interfaces to the 
circuit in Figure 16 is given in Figure 17 The resulting inter- 
face timing is shown in Figure 18. 
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Figure 16. An HCTL-2000 to Inter8748 Interface 
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Figure 17. A Typical Program for Reading HCTL-2000 with an 8748 
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ANL, PI, 004 I 



ORL PI, OIH 



ORL PI. 03H 
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Figure 18. 8748 READ Cycle from Figure 14. 



ACTIONS 

1. ANL P1, OOH lias just been executed. The output of 
bits and 1 of Port 1 cause SEL and OE to be logic low. 
The data lines output the higher order byte. 

2. The HCTL-2000 detects that OE and SEL are low on the 
next falling edge of the CLK and asserts the internal 
inhibit signal. Data can be read without regard for the 
phase of the CLK. 

3. INS A, BUS has just been executed. Data is read into 
the 8748. 

4. ORL PORT 1, 01 H has just been executed. The program 
sets SEL high and leaves OE low by writing the correct 
values to port 1. The HCTL-2000 responds by outputting 
the lower byte. The HCTL-2000 detects OE is low and 
SEL is high on the next falling edge of the CLK, and 
thus, the first inhibit-reset condition is met. 



INS A, BUS has just been executed. Lower order data 
bits are read into the 8748. 

ORL P1,_03H has just been executed. The HCTL-2000 
detects OE high on the next falling edge of CLK. The 
program sets OE and SEL high by writing the correct 
values to port 1. This causes the data lines to be tri- 
stated. This satisfies the second inhibit-reset condition. 
On the next rising CLK edge new data is transferred 
from the counter to the position data latch. 
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Light Bars and 
Bar Graph Arrays 



LED Light Bars are Hewlett-Packard's innovative 
solution to fixed message annunciation. The large, 
uniformly illuminated light emitting surface may be 
used for backlighting legends or simple indicators. Four 
distinct colors are offered, AlGaAs red, high efficiency 
red, yellow, and high performance green with two 
bicolor combinations (see page 5-15). The AlGaAs Red 
Light Bars provide exceptional brightness at very low 
drive currents for those applications where portability 
and battery backup are important considerations. Each 
of the eight X-Y stackable package styles offers one, 
two, or four light emitting surfaces. Along with this 
family of stackable light bars, HP also provides a single 
chip light bar for high brightness indication of small 
areas. Panel Mounts and Legends are also available for 
all devices. 



In addition to light bars, HP offers effective analog 
message annunciation with the 10-element and 101- 
element LED Bar Graph Arrays. These bar graph 
arrays eliminate the matching and alignment problems 
commonly associated with arrays of discrete LED 
indicators. Each device offers easy to handle packages 
that are compatible with standard SIP and DIP 
sockets. The 10-element Bar Graph Array is available in 
standard red, AlGaAs red, high efficiency red, yellow, 
and high performance green. The new multicolor 10- 
element arrays have high efficiency red, yellow and 
green LEDs in one package. The package is X-Y 
stackable, with a unique interlock allowing easy end-to- 
end alignment. The 101-element Bar Graph Array is 
offered in standard red, high efficiency red and high 
performanc green with 1% resolution. 
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LED Light Bars 




















Device 


Description 


Typical 
Luminous 
Intensity 
@20mA 


Typical 
Forward 

UDltage 
@20mA 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Package 


Lens 








HLMP-2300 


High 

Efficiency 

Red 


4 Pin In-Line; 0.100" 
Centers; 0.400"L x 
0.195"Wx0.245"H 


Diffused 


23mcd 


2.0 V 


5-8 




1 












HLMP-2400 


Yellow 


Diffused 


20mcd 


2.1V 




r il 










HLMP-2500 


Green 


Green 
Diffused 


25mcd 


2.2 V 








HLMP-2350 


High 

Efficiency 

Red 


8 Pin In-Line; 0.100" 
Centers; 0.800"L x 
0.195"W X 0.245-H 


Diffused 


45mcd 


2.0 V 




[ J 












HLMP-2450 


Yellow 


Diffused 


38mcd 


2.1V 










u 1 




HLMP-2550 


Green 


Green 
Diffused 


50mcd 


2.2 V 








HLMP-2600 


High 

Efficiency 

Red 


8 Pin DIP; 0.100" 
Centers; 0.400"L x 
0.400"Wx0.245"H 
Dual Arrangement 


Diffused 


22mcd 


2.0 V 










HLMP-2700 


Yellow 


Diffused 


18mcd 


2.1V 
















HLMP-2800 


Green 


Green 
Diffused 


25mcd 


2.2 V 














HLMP-2620 


High 

Efficiency 

Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L x 
0.400"W X 0.245-H 
Quad Arrangement 


Diffused 


25mcd 


2.0 V 














HLMP-2720 


Yellow 


Diffused 


18mcd 


2.1V 
















HLMP-2820 


Green 


Green 
Diffused 


25mcd 


2.2 V 




^ III ' 










HLMP-2635 


High 

Efficiency 

Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L x 
0.400"W X 0.245"H 
Dual Bar 
Arrangement 


Diffused 


45mcd 


2.0 V 




1 






[ 1 


HLMP-2735 


Yellow 


Diffused 


35mcd 


2.1V 














HLMP-2835 


Green 


Green 
Diffused 


50mcd 


2.2 V 












HLMP-2655 


High 

Efficiency 

Red 


8 Pin DIP; 0.100" 
Centers; 0.400"L x 
0.400"W X 0.245"H 
Square 
Arrangement 


Diffused 


43 mod 


2.0 V 








HLMP-2755 


Yellow 


Diffused 


35 mod 


2.1V 












HLMP-2855 


Green 


Green 
Diffused 


50 mod 


2.2 V 
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LED Light Bars (Continued) 



Device 


Description 


Typical 
Luminous 
Intensity 
@20mA 


Typical 
Forward 

Vbltage 
@20mA 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Package 


Lens 








HLMP-2670 


High 

Efficiency 

Red 


16 Pin DIP; 0.100'' 
Centers; 0.800"L x 
0.400"Wx0.245"H 
Dual Square 
Arrangement 


Diffused 


45 mod 


2.0 V 
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HLMP-2770 


Yellow 


Diffused 


35mcd 


2.1V 


















HLMP-2870 


Green 


Green 
Diffused 


50mcd 


2.2 V 




" 






1 


ir 








HLMP-2685 


High 

Efficiency 

Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L X 
0.400"Wx 0.245-H 
Single Bar 
Arrangement 


Diffused 


80mcd 


2.0 V 








HLMP-2785 


Yellow 


Diffused 


70 mod 


2.1V 






. 








HLMP-2885 


Green 


Green 
Diffused 


loomed 


2.2 V 




1 


1 



DH AIGaAs Low Current LED Light Bars 












Device 


Description 


Typical 
Luminous 
Intensity 
@3mA 


Typical 
Forward 
Voltage 
@3mA 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Package 


Lens 










HLCP-A100 


AIGaAs Red 


4 Pin In-Line; 0.100" 
Centers; 0.400"L X 
0.195"W X 0.240"H 


Diffused 


75 mcd 


1.6 V 


5-15 ■ 




1 


1 
















J L 


J L 








HLCP-B100 


AIGaAs Red 


8 Pin In-Line; 0.100" 
Centers; 0.800"L x 
0.195"W X 0.240"H 


Diffused 


15.0 mcd 




1 
















lr~" ■"" ■ 1 












HLCP-D100 


AIGaAs Red 


8 Pin DIP; 0.100" 
Centers; 0.400"Lx 
0.400"W X 0.240"H 
Dual Arrangement 


Diffused 


75 mcd 






















HLCP-E100 


AIGaAs Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L x 
0.400"Wx;0.240"H 
Quad Arrangement 


Diffused 


75 mcd 




J 
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DH AIGaAs Low Current LED Light Bars (Continued) 










Device 


Description 


Typical 
Luminous 
Intensity 
@3mA 


Typical 
Forward 
Uoitage 
@3mA 


Page - 
No. 


Package Outline Drawing 


Part No. 


Color 


Pacl(age 


Lens 






HLCP-F100 


AIGaAs Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L x 
0.400"Wx0.240"H 
Dual Bar 
Arrangement 


Diffused 


15.0 mcd 

■ 


1.6 V 
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EZ 














i 


ill r 










HLCP-C100 


AIGaAs Red 


8 Pin DIP; 0.100" 
Centers; 0.400"L x 
0.400"W X 0.240"H 
Square 
Arrangement . 


Diffused 


15.0 mcd 












u 










HLCP-G100 


AIGaAs Red 


16 Pin DIP; 0.100" 
Centers; 0.800"L x 
0.400"W X 0.240"H 
Dual Square 
Arrangement 


Diffused 


15.0 mcd 




















in^r 








HLCP-H100 


AIGaAs Red 


16 Pin DIP; 0.100" 
Centers; 0.800-Lx 
0.400"W X 0.240"H 
Single Bar 
Arrangement 


Diffused 


30.0 mcd 

• 






■ 












lii II r 





LED Bicoior Light Bars 














Deyice 


Description 


Typical 
Luminous 
Intensity 

@20mA 


Typical 

Forward 

Voltage 

- @20mA 


Page 
No. 


Package Outline Drawing 


Part No. 


Coior 


Package 


• 
Lens 








HLMP-2950 


High 

Efficiency 
Red/ 
Yellow 


8 Pin DIP; .100" 
Centers; .400"L x 
.400"W X .245-H 
Square 
Arrangment 


Diffused 


HER: 20 mcd 
Yellow: 12 mcd 


HER: 2.0 V 
Yellow: 2.1 V 
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HLMP-2965 


High 

Efficiency 
Red/ 
Green 


Diffused 


HER: 20 mcd 
Green: 20 mcd 


HER: 2.0 V 
Green: 2.2 V 








J L 
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LED Bar Graph Arrays 














Device 


Description 


Typical 
Luminous 
Intensity 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Pacl(age 


Lens 






HDSP-4820 


Standard 
Red 


20 Pin DIP; 
.100" Centers; 
1.0"Lx.400"W 
X .200" 


Diffused 


1250 /xCd 
@ 20 mA DC 


1.6 V@ 
20 mA DC 
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' 


OO.OOOGOOB 


HDSP-4830 


High 

Efficiency 

Red 


Diffused 


3500 Axcd @ 
@ 10 mA DC 


2.1 V@ 
20 mA DC 






V 


7 


HDSP-4840 


Yellow 


Diffused 


1900 A^cd 
@ 10 mA DC 


2.2 V@ 
20 mA DC 


\ 


n iir 




HDSP-4850 


High 

Performance 

Green 


Green 
Diffused 


1900 MCd 
@ 10 mA DC 


2.1 V@ 
10 mA DC 


HDSP-4832 


Multicolor 


Diffused 


1900 /iCd 
@ 10 mA DC 




HDSP-4836 


Multicolor 


Diffused 


1900 MCd 
@ 10 mA DC 






HDSP-8820 


Standard 
Red 


22 Pin DIP; 
.100" Centers; 
4.16"Lx.390"W 
X .236"H 


Red, 
Non-Diffused 


20/ucd 

©lOOmAPk: 
1 of 110 D.F. 


1.7 V@ 
lOOmAPk: 
1 of 110 
D.F. 
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II II 




'llllllllil!lii!llh!ir' 


HDSP-8825 


High 

Efficiency 

Red 


Clear 


175 MCd 

@ 100 mA Pk: 

1 of 110 D.F. 


2.3 V 

@ 100 mA Pk: 

lot 110 D.F. 






HDSP-8835 


High 

Performance 

Green 


Clear 


175 /iCd 

@ 100 mA Pk: 

1 of 110 D.F. 


2.3 V 

@ 100 mA Pk: 

1 of 110 D.F. 



DH AIGaAs Low Current 10-Element Bar Graph Arrays 








Device 


Description 


Typical 
Luminous 
Intensity 


Typical 
Forward 
Voltage 


Page 
No. 


Pacl(age Outline Drawing 


Part No. 


Color 


Package 


Lens 






HLCP-J100 


AIGaAs 
Red 


20 Pin DIP; 
.100" Centers; 
1.0-L X .400"W 
X .200" 


Diffused 


1000 /xCd 
@1mA 


1.6 V@ 
1 mA 
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Single Chip LED Light Bar 
















Device 


Description 


Typicai 
Luminous 
Intensity 


201/2 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Coior 


Paci(age 


Lens 








HLIVIP-T200 


High 

Efficiency 
Red 
(626 nm) 


One Chip 
LED 
Light Bar 


Tinted 
Diffused 


4.8 mcd 
@20mA 


100° 


2.2 V 
@20mA 


5-45 














HLIVIP-T300 


Yellow 
(585 nm) 


6.0 mcd 
@20mA 


2.2 V 
@20mA 










HLMP-T400 


Orange 
(608 nm) 


4.8 mcd 
@20mA 


2.2 V 
@20mA 




n 




HLIVIP-T500 


Green 
(569 nm) 


6.0 mcd 
@20mA 


2.3 V 
@20mA 



Panel and Legend Mounts for LED Light Bars 



Device 


Corresponding Light Bar 
IVIoduie Part Number 


Page 
No. 


Paci(age Outline Drawing 


Part No. 




HLMP-2598 


HLMP-2350, -2450, -2550. 
HLCP-B100 


5-49 


1 1 


l~l 


HLMP-2599 


HLMP-2300. -2400, -2500, 
HLCP-A100 




HLMP-2898 


HLMP-2600, -2700, -2800 
-2655, -2755, -2855 
-2950. -2965, HLCP-C100, -D100 




HLMP-2899 


HLMP-2620, -2720, -2820, 
-2635, -2735, -2835 
-2670, -2770, -2870 
-2685, -2785, -2885 

HLCP-E100. -F100, -G100. -H100 







Special Options 



Description 


Option 
Code 


Applicable Part Number HLMP- 


Page 
No. 


Legends 


LOO, L01, L03, L04 

LOO, L01, L03, LOO, L04 

LOO, L01, L02, L03, L04, L05, LOO 


2300, 2400, 2500, HLCP-A100 
2655. 2755, 2855, HLCP-C100 
2685. 2785, 2885. HLCP-H100 


5-51 


Intensity Selected 


S02 


2300,2400,2500.2635,2735,2835 
2350, 2450, 2550. 2655, 2755, 2855 
2600, 2700. 2800, 2670, 2770, 2870 
2620, 2720. 2820, 2685. 2785. 2885 


5-53 
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HEWLETT 
PACKARD 



LED LIGHT BARS 



HIGH EFFICIENCY RED HLfVlP-2300/-2600 SERIES 

YELLOW HLWIP-2400A2700 SERIES 

HIGH PERFORMANCE GREEN HLIVIP-2500A2800 SERIES 



Features 

• LARGE, BRIGHT, UNIFORM LIGHT EMITTING 
AREAS 

Approximately Lambertlan Radiation Pattern 

• CHOICE OF THREE COLORS 

• CATEGORIZED FOR LIGHT OUTPUT 

• YELLOW AND GREEN CATEGORIZED FOR 
DOMINANT WAVELENGTH 

• EXCELLENT ON-OFF CONTRAST 

• EASILY MOUNTED ON P.O. BOARDS OR 
INDUSTRY STANDARD SIP/DIP SOCKETS 

• MECHANICALLY RUGGED 

• X-YSTACKABLE 

• FLUSH MOUNTABLE 

• CAN BE USED WITH PANEL AND LEGEND 
MOUNTS 

• LIGHT EMITTING SURFACE SUITABLE FOR 
LEGEND ATTACHMENT PER APPLICATION 

: NOTE 1012 

• SUITABLE FOR MULTIPLEX OPERATION 

• I.e. COMPATIBLE 



Description 



The HLMP-2300/-2400/-2500/-2600/-2700/-2800 series light 
bars are rectangular light sources designed for a variety of 
applications where a large, bright source of light is re- 
quired. These light bars are configured in single-in-line 
and dual-in-line packages that contain either single or 

Selection Guide 













Applications 



o BUSINESS MACHINE MESSAGE 
ANNUNCIATORS 

• TELECOMMUNICATIONS INDICATORS 

• FRONT PANEL PROCESS STATUS INDICATORS 
o PC BOARD IDENTIFIERS 

• BAR GRAPHS 



segmented light emitting areas. The -2300/-2400/-2600/ 
-2700 series devices utilize LED chips which are made 
from GaAsP on a transparent GaP substrate. The -2500/ 
-2800 series devices utilize chips made from GaP on a 
transparent GaP substrate. 



Llqht Bar Part Number 


Size of tight Emitting Areas 


Number 
of 

Light 
Emitting 

Areas 






Corresponding 

Panel and 
Legend Mount 
Part No. HLIWP- 


HLiWP- 


Package 
Outline 


Hlgh 

Efficiency 

Red 


Yellow 


Green 


2300 


2400 


2600 


8.89 mm X 3.81 mm (0.350 in. x 0.150 in.) 


1 


A 


a 


2599 


2350 


2450 


2550 


19.05 mm x 3.81 mm (0J50 In, x 0.150 In,) 


1 


B 


1 ■';;":i 


2598 


2600 


2700 


2800 


BM mm x 3,81 mm (0,350 in. x 0,160 in.) 


2 


D 


ED 


2698 


2620 


2720 


2820 


8,89 mm x 3.81 mm (0.350 in. x 0.150 in.) 


4 


E 


Mill 


2899 


2635 


2735 


2835 


3.81 mm X 19.05 mm (0.150 in. x 0.750 in.) 


2 


F 


hH 


2899 


2655 


2755 


2855 


8.89 mm X 8.89 mm (0.360 in. x 0.360 In.) 


1 


C 


D 


2898 


2670 


2770 


2870 


8.89 mm x 8.89 mm (0.350 in. x 0.350 in.) 


2 


G 


1 1 1 


2899 


2685 


2785 


2885 


8.89 mm 19.05 mm (0.350 in. x 0.750 In,) 


1 


H 


I 1 


2899 
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Absolute Maximum Ratings 



Parameter 


hImp-SIo/ 

-2600 SSrfes 


HtMP-2400/ 
-iflo Series 


HLMP-aSOO/ 
~2800 Series 


Average Power Dissipation per LED Chip^^l 


135 mW 


85 mW 


135 mW 


Peak Forward Current per LED Ciiip, Ta - 50° C 
(Maximum Pulse Width - 2 ms'^S 


90 mA 


60 mA 


90 mA 


Time Average Forward Current per LED Chip, 
Pulsed ConditionsS^i 


25 mA 
Ta = 25''C 


20 mA 

TaP^^^SO^C 


25 mA 
Ta^25^C 


DC Forward Current per LED Chip. Ta ^ 50° d^^ 


30 mA 


25 mA 


30 mA 


Reverse Voltage per LED Chip 


6V 


Operating Temperature Raip 


-4(|i|to+85°C 


-20^010+85^0 


Storage Temperature Range 


-40^ C to +85^ C 


Lead Soldering Temperature 1.6 mm (1/16 inch) 
Below Seating Plane 


260*'Cf orb seconds 



NOTES: 1. For HLMP-2300/-2500/-2600/-2800 series, derate above 1^=25=0 at 1.8 mW/°C per LED chip. For HLMP-2400/-2700 series, derate above 
Ta=50°C at 1.8 mW/'C per LED chip. See Figure 2. 2. See Figure 1 to establish pulsed operating conditions. 

3., For HLMP-2300/-2500/-2600/-2800 series, derate above Ta =50° C at 0.50 mA/°C per LED chip. For HLMP-2400/-2700 series, derate above 
Ta =60° C at 0.50 mA/°C per LED chip. See Figure 3. 



Package Dimensions 



0>&08 X 
{0.020 t 



0.076 

o.ooa) 



(0.160) 



4.953 
(0.1^> 
MAX 



3.ai0 
<0.160) 



4.353 
(0.19SJ 
MAX 



19.050 
(0.750J " 



3.aio 

<0.150) 



PJN 1 " 
CATHODE END 



END VIEW A, B 



TOP A 



TOPB 




■jy^. 




COLOB 

BIN 

(SEE NOTE $> 



SlDg A 



0.584 1 0.076 
(0.023 i 0.003) 



LUMINOUS 

JNTENSITY 

CATEOORY 

(SEE NOTE 4) 

2.S4 TYP 
(0.100 > 



J L -4\^'- 



6.223 MAX. 
1.016 {0.245) 

(0.04GJ 



SIDE 8 



0.584 i 0,076 
(0.023;0,003) 




[ PIN 
> NUMBEt) 



6,223 
-(0.246) 
MAX, 
SIDE VIEW C,D 



o'ioo) / 

TVP. _ ,-< 

t „ .......^ x/y 




DATE 
CODE 

tUMINOUS 
INTENSITY 
CATEGORY 
(SEE NOTE 4) 



0,508 i 0.05 
(0.020 ± 0.002) COLOR BIN 
TYP. (SEE NOTE 5) 



SIDeVIEWE,l=,G,H 



10.160 
(0.400) 
MAX. 



X 



(O.350) 

c 



10.160 
(0.400) 

MAX. 

E 



' 5.810 
f (0.150) 



\ 3.810 
[ (0.1S0) 



1270 
{0.050} 



(0.350) 

D 



3.1 
(0. 

- 3,810 

(0.150) 

-4 PLCS 



-810 L_^ L ,1 3,1 
i.15Q)f^l p^|(0. 



1.270 
.050) 
,810 
150) 



1.270 
(0.050) 



10.160 
(0,400) 
MAX. 

F 



19.050 
(0,750) 



10,160 
(0.400) 

MAX, 

G 




END VIEW C,0,E,r.G,H 



H 



(O,3S0) 

t 



8.890 1.27Q 
{0.350){0.050) 

t 



20.320 
(0,800) 

MAX, 



10,160 
(0,400) 

MAX> 

H 



'3 19.050 
t2 tO.750) 



NOTE: D{MENS)ONS {N MILLIMETRES (INCHES). TOLERANCES 1 0.25 m» (tO.OlO in) UNLESS OTHERWISE INDICATED. 
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Internal Circuit Diagrams 



'C 



t— — 2 
I — « — o 



PIN FUNCTION i 


PIN 


A 

*2300A2400 

-2500 


B 

>2350/<2450 

-2550 


1 


Cathode — a 


Cathode — a 


2 


Anode — a 


Anode — a 


3 


Cathode — b 


Cathode — b 


4 


Anode — b 


Anode — b 


5 




Cathode — c 


6 




Anode — c 


7 




Cathode — d 


8 




Anode — d 






C,D 



•^ 


^. 


.^ 


^' 


'^ 


^' ■ 


,,-^ 


%• 



PIN 


PIN FUNCTION 


C,D 


B, f, G, H 


1 


CATHODE a 


CATHODE a 


2 


ANODE a 


ANODE a 


3 


ANODE b 


ANODE b 


4 


CATHODE b 


CATHODE b 


5 


CATHODE c 


CATHODE c 


6 


ANODE c 


ANODE c 


7 


ANODE d 


ANODE d 


8 


CATHODE d 


CATHODE d 


9 




CATHODE e 


10 




ANODE e 


n 




ANODE f 


12 




CATHODE f 


13 




CATHODE g 


14 




ANODE g 


15 




ANODE h 


16 




CATHODE h 



E,F,G,H 



Electrical/Optical Characteristics at Ta=25°c 

High Efficiency Red HLMP-2300/-2600 Series 



Parameter 


HLUP' 


Symbol 


Mm. 


Typ, 


Max. 


Unlt$ 


Test CotKfHIons 


Luminous lnten$ityHl 
Per Light Emitting 
Area 


2300 


Iv 


6 


23 




mcd 


20 mA DC 




26 




mcd 


60 mA Pk: 1 of 3 DF 


23S0 


Iv 


13 


45 




mcd 


20 mA DC 




52 




mcd 


60mAPk:1of3DF 


2600 


Iv 


6 


22 




mcd 


20 mA DC 




26 




mcd 


60mAPkMof3DF 


2620 


Iv 


6 


25 




mcd 


20 mA DC 




29 




mcd 


60mAPk:1ot3DF 


2636 


Iv 


13 


46 




mcd 


20 mA DC 




62 




mcd 


60mAPk'-1of3DF 


2656 


Iv 


13 


43 




mcd 


20 mA DC 




49 




mcd 


60 mA Pk: 1 of 3 DF 


2670 


Iv 


13 


45 




mcd 


20 mA DC 




62 




mcd 


aOmAPk:1 of 3 DP 


2685 


Iv 


22 


80 




mcd 


20 mA DO 




92 




mcd 


60mAPk:1of3DF 


Peak Wavelength 


Xjseak 




635 




nm 




Oonr>inant Wavelength! ^i 


Ad 




626 




nm 




Forv\/ard Voltage Per LED 


Vr 




2,0 


2,6 


V 


If ^20 mA 


Reverse Breakdown Voltage Per LED 


VSR 


6 


15 




V 


Ir = lOOpA 


Thermal Resistance LED 
Junctlon~to-Prn 


R^J-P{N 




150 




^C/W/ 
LED 
Chip 
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Yellow HLMP-2400/-2700 Series 






Parameter 


HLMP- 


Symbol 


MIn. 


Typ. 


Max. 


Units 


Test Conditions 




Luminous jntensityl'^i 
Per Light Emitting 
Area 


2400 


Iv 


6 


20 




mcd 


20 mA DC 




24 




f|N 


60 mA Pk: 1 of 3 DF 


2450 


Iv 


13 


38 




nicd 


20 mA DC 




46 




mcd 


60 mA Pk: 1 of3 DF 


2700 


Iv 


6 


18 




mcd 


20 mA DC 




22 




mcd 


60 mA Pk: 1 of 3 DF 


2720 


Iv 


6 


18 




mcd 


20 mA DC 




22 




mod 


60 mA Pk: 1 of 3 DF 


2735 


Iv 


13 


35 




mcd 


20 mA DC 




43 




mcd 


60 mA Pk: 1 of 3 DF 


2755 


Iv 


13 


35 




mcd 


2Q, mA DC 




43 




mid 


eimAPk: 1 ofSDF 


2770 


Iv 


13 


35 




mcd 


20 mA DC 




43 




nncd 


6Q,«A Pk: 1 of 3 DF 


2785 


Iv 


26 


70 




mid 


^mWK DC 




85 




mod 


60 mA Pk: 1 of 3 DF 


Peak Wavelength 


XpeaK 




583 




nm 




Dominant Wavelengthl^l 


U 




585 




nm 




Forward Voltage P^t LED 


Vf 




2,1 


2.6 


V 


If = 20 mA 


Reverse Breakdov^^n Voftage Per LED 


Vbr 


6 


15 




V 


|R=100M 


Thermai Resistance LED 
Junction-to-pin 


R^J-PIN 




150 




*^C/W/ 
LED 

Chip 






High Performance Green HLMP-2500/-2800 Series 






Parameter 


HUMP- 


Symbol 


Min. 


Typ- 


Max. 


Units 


Test Conditions 




Luminous IntensityHi 
Per Light Emitting 
Area 


2600 


Iv 


5 


25 




mcd 


20 mA DC 




28 




mcd 


60 mA Pk: 1 Of 3 DF 


2550 


Iv 


11 


60 




mcd 


20 mA DC 




56 




mcd 


60 mA Pk: 1 of 3 DF 


2800 


Iv 


5 


25 




mcd 


20 mA DC 




28 




mcd 


60 mA Pk: 1 of 3 DF 


2820 


Iv 


5 


25 




mcd 


20 mA DC 




28 




mcd 


60 mA Pk: 1 of 3 DF 


2835 


Iv 


11 


60 




mcd 


20 mA DC 




56 




mcd 


60 mA Pk: 1 of 3 DF 


2855 


Iv 


11 


50 




mcd 


20 mA DC 




56 




mcd 


60mAPk:1 of3DF 


2870 


Iv 


11 


50 




mcd 


20 mA DC 




56 




mcd 


60 mA Pk: 1 of 3 DF 


2885 


Iv 


22 


100 




mcd 


20 mA DC 




111 




mcd 


60 mA Pk: 1 of 3 DF 


Peak Wavelength 


A.f?eak 




666 




nm 




Dominant WavelengthlS] 


A<3 




572 




nm 




forward Voltage Per LED 


Vf 




2.2 


2.6 


V 


if == 20 mA 


Reverse Breakdown Voltage Per LED 


Vbr 


6 


15 




V 


IR'^IOOM 


Thermal Resistance LED 
Junotion-to-PIn 


R(?J»PIN 




150 




LED 
Chip 






Notes: 

4. These devices are categorized for luminous intensity with the intensity category designated by a letter code on the side of the 
package. 

5. The dominant wavelength, \cl, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of 
the device. Yellow and green devices are categorized for dominant wavelength with the color bin designated by a number code on 
the side of the package. 
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Electrical 



The HLMP-2300/-2400/-2500/-2600/-2700/-2800/ series of 
jiglit bar devices are composed of two, four or eight light 
emitting diodes, with the light from each LED optically 
scattered to form an evenly, illuminated light emitting sur- 
face. The LED's have a P-N junction diffused into the 
epitaxial layer on a GaP transparent substate. 

The anode and cathode of each LED is brought out by 
separate pins. This universal pinout arrangement allows 
for the wiring of the LED's within a device in any of three 
possible configurations: parallel, series, or series/parallel. 

The typical forward voltage values, scaled from Figure 5, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design and 
maximum power dissipation may be calculated using the 
following Vf models: 

Vf = 1.8V + IPEAK (400) 

For IPEAK > 20mA 
Vf = 1.6V+ Idc (500) ; 

For 5mA < Idc ^ 20mA 

The maximum power dissipation can be calculated for any 
pulsed or DC drive condition. For DC operation, the 
maximum power dissipation is the product of the maximum 
forward voltage and the maximum forward current. For 
pulsed operation, the maximum power dissipation is the 
product of the maximum forward voltage at the peak 
forward current times the maximum average forward 
current. Maximum allowable power dissipation for any 
given ambient temperature and thermal resistance (R0j-a) 
can be determined by using Figure 2. The solid line in 
Figure 2 (R0j-a of 538** C/W) represents a typical thermal 
resistance of a device socketed in a printed circuit board. 
The dashed lines represent achievable thermal resistances 
that can be obtained through improved thermal design. 
Once the maximum allowable power dissipation Is deter- 
mined, the maximum pulsed or DC forward current can be 
calculated. 



Optical 



The radiation pattern for these light bar devices is 
approximately Lambertian. The luminous sterance may 
be calculated using one of the two following formulas: 



Lv (cd/m2) 



Iv (cd) 
A (m2) 



Lv (footlamberts) = ^^^^ 



${ze of y$ht 

£mlt»ng 

Arm 


Surfmje Area 


Sq. Metres 


Sq. Feet 


8.89 mm x 8.89 mm 


67.74 X 10'^ ; 


729.16 X 10"« 


6.89 mm X 3.81 mm 


33.87 X 10'^ 


364.58 X 10'^ 


8.89 mm x 19.05 mm 


135.48 K 10"^ 


1458.32 X 10'® 


3,81 mm x 19.05 mm 


72,58 X 10"^ 


781.25 X 10'^ 



Refresh rates of 1 kHz or faster provide the most efficient 
operation resulting in the maximum possible time average 
luminous intensity. 

The time average luminous intensity may be calculated 
using the relative efficiency characteristic of Figure 4, 
^iPEAK' Qi^cl adjusted for operating ambient temperature. 
The time average luminous intensity at Ta = 25° C is 
calculated as follows: 

IvTiME AVG = [20^] ("^ipEAK^ ^'"^ Data Sheet) 

Example: For HLMP-2735 series 

r7|p^^j^ = 1-18 at IpEAK = 48 mA 

lv TIME AVG = [ 20m A J <1-18)<35mcd) = 25 mcd 

The time average luminous intensity may be adjusted for 
operating ambient temperature by the following exponen- 
tial equation: 

Iv(Ta) = lv (25°C) e'^'"^'-2^°°" 



Device 


K 


-2300A2600 Series 
-2400/-2700 Series 
^25007-2800 Series 


-0.01 31/° C 
^0,011 2/^ C 
-0.0104/^C 



Example: lv (80° C) = (25 mcd)e 1-00^12 (8o-25)i = ^4 ^^.^ 




OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
I DC MAX 



PULSE DURATION -Ats 



Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. 
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Mechanical 



These light bar devices may be operated in ambient 
temperatures above +60° C without derating when 
installed in a PC board configuration that provides a 
thermal resistance to ambient value less than 250° C/W/ 
LED. See Figure 3 to determine the maximum allowed 
thermal resistance for the PC board, R^pc-a, which will 
permit nonderated operation in a given ambient 
temperature. 

To optimize device optical performance, specially 
developed plastics are used which restrict the solvents 
that may be used for cleaning. It is recommended that only 



mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolv DI-15 or 
DE-15. Arklone A or K. A 60°C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, 
Ethanol, Isopropanol or water with a mild detergent. 
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Figure 2. Maximum Allowable Power Dissipation per LED vs. 
Ambient Temperature Deratlngs Based on Maximum 
Allowable Thermal Resistance Values, LED Junction to 
Ambient on a per LED Basis, Tj MAX = 100'' C. 



Figure 3. Maximum Allowable DC Current per LED vs. Ambient 
Temperature, Deratlngs Based on Maximum Allowable 
Thermal Resistance Values, LED Junction-to-Ambient 
on a per LED Basis, Tj MAX = 100°C. 
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Figure 4. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak LED Current. 
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Figure 5. Forward Current vs. Forward Voltage Characteristics. Figure 6. Relative Luminous Intensity vs. DC Forward Current. 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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HEWLETT 
PACKARD 



DOUBLE HETEROJUNCTION AIGaAS 
RIP LpW CURBENT LIGHT BARS 



2 CHIP SIP HLCP-A100 
4 CHIP SIP HLCP-B100 



4 CHIP DIP HLCP-C100/D100 

8 CHIP DIP HLCP-E100/F100 

/G100/H100 



Features 

• LOW POWER CONSUMPTION 
3 mA Drive Current 

Low Forward Voltage 

Excellent for Battery Operated Applications 

• X-YSTACKABLE 

• DEEP RED COLOR 



Description 



The HLCP-X100 Series light bars utilize Hewlett-Packard's 
newly developed Double Heterojunction (DH) AIGaAs/GaAs 
material to emit deep red light at 645 nm. This material has 
outstanding efficiency at low drive currents and can be 
either DC or pulse driven. Typical applications include 
message annunciation for business machines, telecom- 
munications, and instrumentation front panel, especially 
those requiring portability or battery backup. 






~v':4 



tSv 





im^r 



Absolute Maximum Ratings 

Average Power Dissipation per LED Chip!''] . 37 mW 

Peak Forward Current per LED Chipli] 45 mA 

Time Average Forward Current per LED Chip, 

Pulsed Conditions[2] 15 mA, Ta = 25°C 

DC Forward Current per LED Chip[3] 15 mA 

Reverse Voltage per LED Chip 5 V 

Operating Temperature Range -20°C to +100° C 



Selection Guide 



Storage Temperature Range ..... -55°C to +100°C 

Lead Soldering Temperature 1.6 mm (1/16 inch) 
Below Seating Plane 260° C for 3 sec. 

Notes: 

1. For pulsed operation, derate above T^ = 87°C at 1.7 mW/°C 
per LED. 

2. See Figure 1 to establish pulsed operating conditions. 

3. For DC operation, derate above Ta = 91°C at 0.8 nnA/°C per 
LED. 



Light Bar 

Part Number 

HLCP- 

AIGaAs 

Red 


Size of Light Emitting Areas 


Number 
of 

Light 
Emitting 

Areas 


Package 
Outline 


Corresponding 

Panel and 
Legend Mount 
Part No, NLMP^ 


A100 


8.89 mm X 3.81 mm {0.350 in. x 0.150 in.) 


1 


A 


a 


2599 


B100 


19.05 mm X 3.81 mm (0.750 in. x 0J6O in.) 


1 


B 


1 ,1 


2598 


D100 


8.89 mm x 3.81 mm (0.350 in. x 0.160 fn.) 


2 


D 


CD 


2698 


E10D 


8.89 mm x 3.81 mm (0.350 in. x 0.150 in.) 


4 


E 


Hill 


2899 


F100 


8.89 mm x 19.06 mm (0.150 in. x 0.750 In.) 


2 


F 


HH 


2899 


C100 


8.89 mm x 8.89 mm (0.350 in. x 0.350 in.) 


1 


C 


D 


2898 


G100 


8.89 mm x 8.89 mm (0.350 In. x 0.350 m,) 


2 


G 


1 1 1 


2899 


H100 


8.89 mm 19.05 mm (0.350 in. x 0.750 in.) 


1 


H 


L 1 


2899 
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Package Dimensions 



0.508 ± 
(0.020 



0.076 
0.003) 



4.064 MIN. 
' (0.160) 



4.953 
(0.195) 
MAX 



Ljrn_, 



PIN 1 
CATHODE END 



END VIEW A, B 



SEATING 
PLANE 



3.810 
(0.150) 



10.160 

-(0.400)- 

MAX 



HLCP-XXXX 
XYY Z 



"f 



_L 



4.953 
(0.195) 
MAX 



DATE 
CODE- 



2.54 TYP 
(0.100) 



jyM' 



1.016 
(0.040) 
TYP. 



■6.223 MAX. 
(0.245) 



SIDE A 



SEATING 

PLANE 

LUMINOUS 

INTENSITY 

CATEGORY 

(SEE NOTE 4) 

2.54 TYP 
(0.100) 



19.050 
(0.750) 



TOPB 



20.320 
-(0.800)- 



HLCP-XXXX '' 

XYY Z 



'?-Bttt! 



3.810 
(0.150) 



PART 
--NUMBER 



1 

T 



JL -A\A 



6.223 
1.016 <0-2^) 

(0.040) MAX. 

TYP. 



0.584 ±0.076 
(0.023 ±0.003) 




1.270 
(0.050) 



0.508 ±0.05 

(0.020 ±0.002) 

TYP. 

SIDE VIEW E 



0.254 ± 0.05 _ 
(0.010 ±0.002) 

4.064 1 

(0.160) T 

MIN. 1- 



LJ 



7.620 
(0.300) 



END VIEWC,D,E,F,G,H 



J 8.81 

n (0.3! 





t 

8.890 
(0.350) 1 

1 1 








t t 

8.890 1.270 
(0.350)(0.050) 

I 


10.160 
(0 400) 
MAX. 


— 



20.320 
(0.800) 
MAX. 



10.160 
(0.400) 
MAX. 

H 



'■^ 19.050 
12 (0.750) 



NOTE: DIMENSIONS IN MILLIMETRES (INCHES). TOLERANCES ±0.25 mm (±0.010 in) UNLESS OTHERWISE INDICATED. 
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Internal circuit Diagrams 






■i: 






4 


'^"'''1||i| PIN FUNCTION 


1 


PIN 


A 

-2OOO/-23O0I-24OO 


B 

-ai00/-23S0/.2450 

-2550 




1 


,||||i|t||pde — a 


Cathode — a 


2 


2 


III ill e — a 


Anode ~ a 


3 


illii 


Caift^— b , "' 


Cathode — b 




iiU 1 


lllll Anodi-M^^I)3s* 


Anode — b 


4 


5 iiili 




Cathode — c 




6 




Anode — c 




:s;ss:s:;| 




Cathode — d 


7 


B 


^i 


Anode — "d 



L^ ^ 



^ ^ 



C,D 



"^ 


^1- 


.^ 


^L 


• =^ 


^'1 


.^ 


^ eii 



6 




PIN FUNCTION 




if'^ 






5 


CD 


E,F,G,H 




1 


CATHODE a 


CATHODE a 




2 


ANODE a 


ANODE a 




W'^ 


ANODE b 


ANODE b 


16 


i 4 


CATHODE b 


CATHODE b 




iiisB 


CATHODE c 


CATHODE c 


15 


^iii 


ANODE c 


ANODE c 




IIM 


ANODE d 


ANODE d 


14 


:ii;8i;:si:i::i;i 


CATHODE d 


CATHODE d 




iliiii 




CATHODE e 


13 


iilii 




ANODE e 




iii 




ANODE f 


12 


wm 




CATHODE f 




13 




CATHODE g 




14 




ANODE g 




15 




ANODE h 




16 




CATHODE h 



E,F,G,H 



Electrical/Optical Characteristics at T^ = 25°C 



Parameter 


hlIp 


mm- 

Symbol 


Iflln. 


tVp- 


Max, 


Units 


Test Conditions 


Luminous JntensltyHI 
Per Light Emitting 
Area 


A100 


h 


3.0 


7.5 




mod 


3 mA DC 


12.0 




mod 


20mAPk:1 of 4 DP 


B100 


Iv 


6.0 


15 




mod 


3 mA DC 


24.0 




mod 


20 mA Pk: 1 of 4 DF 


C100 


Iv 


6.0 


15 




mcd 


3 mA DC 


24.0 




mcd 


20 mA Pk: 1 of 4 DF 


D100 


Iv 


3.0 


7.5 




mcd 


3 mA DC 


12.0 




mcd 


20 mA Pk: 1 of 4 DF 


E100 


iv 


3.0 


75 




mcd 


3 mA DC 


12.0 




mcd 


20 mA Pk: 1 of 4 DF 


F100 


Iv 


6.0 


15 




mcd 


3 mA DC 


24,0 




mcd 


20 mA Pk: 1 of 4 DF 


G100 


iv 


6.0 


15 




mcd 


3 mA DC 


24.0 




mcd 


20 mA Pk: 1 of 4 DF 


H100 


iv 


12.0 


30 




mcd 


3 mA DC 


48.0 




mcd 


20 mA Pk: 1 of 4 DF 


Peak Wavelength 




^peak 




645 




nm 




Dominant Wavelength ^^^ 




>^6 




637 




nm 




Forward Voitage Per Led 




Vf 




1.6 




V 


If ^ 3 mA 


1.8 


2.2 


If = 20 mA Pk: 
1 of 4 DF 


Reverse Breakdovvn Voltage Per LED 




Vbr 


5 






V 


ip^'^WOfxA 


Thermal Resistance LED 
JunctfOn-to-Pin 




^J-PtN 




250 




"C/W/ 
LED 
Chip 





Notes: 

4. These devices are categorized for luminous intensity with the intensity category designated by a letter code on the side of the pacl<age. 

5. The dominant wavelength, \jj, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of the device. 
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Electrical 



The HLCP-X100 series of light bar devices are compsed of 
two, four or eight light emitting diodes, with the light from 
each LED optically scattered to form an evenly illuminated 
light emitting surface. These diodes have their P-N junctions 
formed in AIGaAs epitaxial layers on a GaAs substrate. 

The anode and cathode of each LED is brought out by 
separate pins. This universal pinout arrangement allows 
for the wiring of the LED's within a device in any of three 
possible configurations: parallel, series, or series/parallel. 

The typical forward voltage values, scaled from Figure 4, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vp values for the purpose of driver circuit design and 
maximum power dissipation may be calculated using the 
following Vp models: 

VFMAx = 2.0V + lF(10n), lF>20mA 

VFMAX = ''-8V-HlF(20n), lF<20mA 



The maximum power dissipation can be calculated for any 
pulsed or DC drive condition. For DC operation, the max- 
imum power dissipation is the product of the maximum 
forward voltage and the maximum forward current. For 
pulsed operation, the maximum power dissipation is the 
product of the maximum forward voltage at the peak 
forward current times the maximum average forward cur- 
rent. Maximum allowable current for any given ambient 
temperature and thermal resistance (R0j-a) can be deter- 
mined by using Figure 2. The solid line in Figure 2 (R0j-a 
of 538° C/W) represents a typical thermal resistance of a 
device socketed in a printed circuit board. The dashed 
lines represent achievable thermal resistances that can be 
obtained through improved thermal design. 



CL cc 



S2z 

^ UJ lU 

IIS 







OPERATION IN THIS 
REGION REQUIRES 
TEMPERATURE DERATING 
OF Idc max 



10 100 1000 

tp - PULSE DURATION - fis 



Figure 1. Maximum Ailowabie Peak Current vs. Pulse Duration 
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Figure 2. Maximum Aiiowed DC Current per LED vs. Ambient 

Temperature, Deratings Based on Maximum Ailowabie 
Thermal Resistance Values, LED Junction-to-Ambient 
on a per LED Basis, TjMAX = 110°C 



Figure 3. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figure 4. Forward Current vs. Forward Voltage 
Characteristics 



Figure 5. Relative Luminous Intensity vs. 
DC Forward Current 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Notes 1005 and 1027. 
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HEWLETT 
PACKARD 



LED BICOLOR LIGHT BARS 

DIP — Single Light Emitting Area 

HrCH EFFIOENCY REDA'EILOW HLMP-2950 
HIGH EFRCfENCY RED/HIGH PERFORMANCE GREEN HLWIP-2965 



Features 

• LARGE, BRIGHT, UNIFORM LIGHT EMITTING 
AREA 

8.89mm X 8.89mm (0.35 x 0.35 inch) 
Approximately Lambertian Radiation Pattern 

• CHOICE OF TWO BICOLOR COMBINATIONS 

• CATEGORIZED FOR LIGHT OUTPUT 

o YELLO>/V AND GREEN 

CATEGORIZED FOR DOMINANT WAVELENGTH 

• EXCELLENT ON-OFF CONTRAST 

• EASILY MOUNTED ON P.O. BOARDS OR 
INDUSTRY STANDARD DIP SOCKETS 

• MECHANICALLY RUGGED 

• X-YSTACKABLE 

• FLUSH MOUNTABLE 

• CAN BE USED WITH HLMP-2898 PANEL AND 
LEGEND MOUNT 

• LIGHT EMITTING SURFACE SUITABLE FOR 
LEGEND ATTACHMENT PER APPLICATION 
NOTE 1012 

• I.e. COMPATIBLE 



Description 



The HLMP-2950/-2965 light bars are bicolor light sources 
designed for a variety of applications where dual state or 
tristate illumination is required for the same annunciator 
function. In addition, both devices are capable of emitting a 
range of colors by pulse width modulation. These light bars 









Applications 



TRISTATE LEGEND ILLUMINATION 

SPACE-CONSCIOUS FRONT PANEL STATUS 
INDICATORS 

BUSINESS MACHINE MESSAGE 
ANNUNCIATORS 

TELECOMMUNICATIONS INDICATORS 

TWO FUNCTION LIGHTED SWITCHES 



are configured in dual-in-line packages which contain a 
single light emitting area. The high efficiency red (HER) 
and yellow LED chips utilize GaAsP on a transparent GaP 
substrate. The green LED chips utilize GaP on a transparent 
substrate. 



Package Dimensions 




10.160 
(0 400) 
MAX. 



M 



8,890 
(0,350) 

1OJ$0 
(0.400) 
MAX. 



8<690 
(0.350) 




END VIEW 



.MOTES: OlMENSlONS M MlLLIMETJ^gS (INCHES). 

TOtERANCeS r0.25mm(±0.0l0ln) UNtESS 
OTHERWISE INDICATED. 
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Absolute Maximum Ratings 



Parameter 


HtMP-2965 


HLMP-29lO 


Average Power Dissipation per LED Chipl*"! 


135 mW 


85 mW 


Peak Forward Current per LED Chip, Ta - 50° C 
(Maximmn Pulse Width ^ 2 ms)n,21 


90 mA 


60 mA 


Time Averlgi:; Forward Current per LED Chip, 
Pulsed Concilfonst2} 


25 mA; 
Ta = 25<^G 


20 mA; 

Ta = 50«C 


DC Forward Current per LED Chip, T^ - 50°Cf^l 


30 mA 


26 mA 


Operating Temperature Range 


-20° C to +85^ C 


-40° C to +85° C 


Storage Temperature Range 


-40^ C to '1-85'* C 


Lead Soldering Temperature, 1,6 mm (1/16 inch) Belovy Seating Plane 


260° C for 3 seconds 



Notes: 

1. For HLMP-2965, derate above Ta = 25°C at 1.8 mW/°C per LED chip. For HLMP-2950, derate above Ta = 50°C at 1.8 mW/°C per LED 
chip. See Figure 2. 

2. See Figure 1 to establish pulsed operating conditions. 

3. For HLMP-2965, derate above Ta = 50° C at 0.50 mA/°C per LED chip. For HLIVlP-2950, derate above Ta = 60° C at 0.50 mA/°C 
per LED chip. See Figure 3, 



Internal Circuit Diagram 
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HIGH EFFICIENCY RED LED 



YELLOW OR GREEN LED 



PIN 


PIN FUNCTION 1 


HER 


YELLOW/ 
GREEN 


1 


CATHODE a 


ANODE e 


2 


ANODE a 


CATHODE e 


3 


ANODE b 


CATHODE f 


4 


CATHODE b 


ANODE f 


5 


CATHODE c 


ANODE g 


6 


ANODE c 


CATHODE g 


7 


ANODE d 


CATHODE h 


8 


CATHODE d 


ANODE h 



Electrical/Optical Characteristics at Ta = 25°C 

HIGH EFFICIENCY RED/YELLOW HLMP-2950 



Parameter 


Symbol 


Min. 


"Typ. 


Max. 


Units 


Test Conditions 


luminous Intensity ^ 


HER 


Iv 


13 


43 




mod 


20 mA DC 




49 




mod 


60 mA Pk: 1 of 3 
Duty Factor 


Yellow 


Iv 


13 


35 




mod 


20 mA DC 




43 




mod 


60 mA Pk: 1 of 3 
Duty Factor 


Peak Wavelength 


HER 


Apeak 




635 




nm 




Yellow 




583 




Dominant Wavelength ^ 


HER 


Ad 




626 




nm 




Yellow 




685 




Forv/ard Voltage 


HER 


Vf 




2.0 


2.6 


V 


If = 20 mA 


Yellow 




2.1 


2.6 


Thermal Resistance LED 
Junctlon-to-Pin 


^JC 




ISO 




^C/W/IED 
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Electrical/Optical Characteristics at T^ = 25°C 

HIGH EFFICIENCY RED/GREEN HLMP-2965 



Parameter 


Symbor 


Mln. 


Typ. 


Max. 


Units 


Test CondJtIons 


Luminous Intensity '^ 


HER 


Iv 


19 


43 




mcd 


20 mA DC 




49 




mcd 


60 mA Pk: 1 of 3 
Duty Factor 


Green 


Iv 


25 


60 




mod 


20 mA DC 




56 




mcd 


60 mA Pk; 1 of 3 
Duty Factor 


Peak Wavelength 


HER 


Apeak 




635 




nm 




Green 




565 




Dominant Wavelength'^' 


HER 


Xd 




626 




nm 




Green , 




572 




Forward Voltage 


HER 


Vf 




2.0 


2.6 


V 


If ^ 20 mA 


Green 




2,2 


2.6 


Thermal Resistance LED 
Junction-to-Pin 


BOj-pm 




150 




<^C/W/LED 





Notes: 

4. These devices are categorized for luminous intensity with the intensity categorization designated by a two letter combination code 
located oh the side of the package (Z = HER, W = Yellow or Green) 

5. The dominant wavelength, k^, is derived from the CLE. chromaticity diagram and is that single wavelength which defines the color of 
the device. 



Electrical 

The HLMP-2950/-2965 bicolor light bar devices are com- 
posed of eight light emitting diodes: four High Efficiency 
Red and four that are either Yellow or Green. The light 
from each LED is optically scattered to form an evenly 
illuminated light emitting surface. The LED's are die at- 
tached and wire bonded in bicolor pairs, with the anode/ 
cathode of each LED pair brought out by separate pins. 

The typical forward voltage values, scaled from Figure 5, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design and maxi- 
mum power dissipation may be approximated using the 
following Vf models: 

Vf = 1.8V + IPEAK (400) 
For IpEAK >20 mA 

Vf = 1.6V +Idc (500) 
For 5 mA < Idc < 20 mA 

The maximum power dissipation can be calculated for any 
pulsed or DC drive condition. For DC operation, the 
maximum power dissipation is the product of the maximum 
forward voltage and the maximum forward current. For 



pulsed operation, the maximum power dissipation is the 
product of the maximum forward voltage at the peak 
forward current times the maximum average forward 
current. Maximum allowable power dissipation for any 
given ambient temperature and thermal resistance (R0j-ai 
can be determined by using Figure 2. The solid line 
in Figure 2 (R0j-a of 538°C/W) represents a typical thermal 
resistance of a device socketed in a printed circuit board. 
The dashed lines represent achievable thermal resistance 
that can be obtained through improved thermal design. 
Once the maximum allowable power dissipation is deter- 
mined, the maximum pulsed or DC forward current can be 
calculated. 



Optical 



The radiation pattern for these light bar devices is approxi- 
mately Lambertian. The luminous sterance may be calcu- 
lated using one of the two following formulas: 



Lv(cd/m2) = 



Iv(cd) 
A(m2) 



Lv (footlamberts) 



ttIv (cd) 
A(ft2) 



where the area (A) of the light emitting surface is 67.74 x 
10-6 m2 (729.16 X io-6ft.2). 
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For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, see Application Note 1005. 




OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 

Idc max 



p - PULSE DURATION - ps 



Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. 
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Figure 2. Maximum Allowable Power Dissipation per LED vs. 
Ambient Temperature. Deratings based on Maximum 
Allowable Thermal Resistance Values, LED Junction to 
Ambient on a per LED Basis, Tj MAX = 100° C. 



Figure 3. Maximum Allowable DC Current per LED vs. Ambient 
Temperature, Deratings Based on Maximum Allowable 
Thermal Resistance Values, LED Junction-to-Ambient 
on a per LED Basis, Tj MAX = 100° C. 
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Figure 4. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peal< LED Current. 



Figure 5. Forward Current vs. Forward Voltage Characteristics. 
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Figure 6. Relative Luminous Intensity vs. DC Forward Current. 
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Reversing Polarity LED Drivers 

Bicolor LED light bar modules require a polarity reversing 
scheme to turn on the desired LED. Reversing line drivers, 
timers and memory drivers can be used to drive bicolor 
LED light bars. 

The reversing line driver, which was originally designed to 
drive a data transmission line, can also be used as a polarity 
reversing driver for bicolor LED modules. The reversing line 
driver has a totem pole output structure that differs from 
most TTL circuits in that the output is designed to source 
as much current as it is capable of sinking. 

Line drivers designed to operate from a single 5V supply 
are typically specified to source or sink 40 mA. Figure 7 
shows the typical output characteristics of three different 
line drivers connected so that one output sources current 
across a load and the current is sunk by another output. 
This circuit is shown in Figure 8. At 40 mA output current, 
the output voltage typically varies from 2A\l (74128) to 2.9\/ 
(DM 8830, 9614) for Vcc = 5.0V. A basic bicolor LED circuit 
is shown in Figure 9. Since a line driver can supply 40 mA, it 
is capable of driving two LED pairs. 

Some line drivers like the 9614 are constructed such that 
the sourcing output is brought out separately from the sink- 
ing output. With this type of line driver, the LED currents for 
each pair can be controlled separately. This technique is 
shown in Figure 10. Other line drivers provide a tri-state 



output control or provide other means for turning both 
LED's off. An example of this circuit technique is shown in 
Figure 11. 

The NE556 dual timer, or two NE555 timers can also be 
used to drive bicolor light bars, as shown in Figure 12. The 
outputs at the NE555 timer are able to source or sink up to 
200 mA. Connected as shown, each timer acts as an invert- 
ing buffer. This circuit has the advantage over the previous 
line driver circuits of being able to operate at a wide variety 
of power supply voltages ranging from 4.5 to 16 volts. 

Memory drivers can also be used to drive bicolor light bars. 
Figure 13 shows a 75325 core memory driver being used to 
drive several pairs of bicolor LEDs. The 75325 is gua- 
ranteed to supply up to 600 mA of current with an output 
voltage considerably higher than 5V line drivers. The 75325 
requires an additional 7.5\/ power supply at about 40 mA to 
properly bias the sourcing drivers. The 75325 allows tri- 
state (red, green, yellow, or emerald, off) operation. 

By employing pulse width modulation techniques to any of 
these circuits a range of colors can be obtained. This tech- 
nique is illustrated in Figure 14. 

Hewlett-Packard cannot assume responsibility for use of 
any circuitry described other than the circuitry entirely 
embodied in an HP product. 
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Figure 7. Typical Output Characteristics of Reversing Line Drivers. 



Figure 8. Line Driver Equivalent Circuit. 



gJIeN. y \ l_lgDM8830 
YELLOW f— ^ — I A 5 



QQ 



RED, 5 1/2 9614 3 
GREEN, 1 c I \ -^^ 



■mD 



VV' 



YIELDS APPROXIMATELY 20mA/RED LED 

YIELDS APPROXIMATELY 25mA/YELLOW OR GREEN LED 



Figure 9. Typical Line Driver Circuit; Approximately 20mA/LED Pair. 



Figure 10. Techniques for Varying the Current of Each LED. 
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RED, GREEN, YELLOW 




ENABLE 



^±ZX. 



00 



GREEN/ 
YELLOW 



ELDS APPROXIMATELY 17mA/LED PAIR 



Figure 11. Tristate (Red, Green/Yellow, Off) Bicolor LED Driver. 



RED, GREEN, YELLOW - 



GREEN, 
YELLOW 



Q€i€HJ- 



YIELDS APPROXIMATELY 25mA/LED PAIR 



Figure 12. Use of Dual Timer to Drive Bicolor Light Bars 
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^ — : ^ A 
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,, +5V 
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1/2 75325 X 



<3 D 1/2 75325 



"F 






YELLOW 

30mA PER LED PAIR 



UP TO 20 LED PAIRS 
(600mA TOTAL) 



Figure 1 3. 75325 High Current Bicolor Driver 



Vcc 2K17> PULSE WIDTH MODULATION CONTROL 



r 



IT 
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W. 
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J|__[]_-^ GREEN,- 



Tl- 



LED COLOR KEY FOR ALL FIGURES 
J^ HER 
y\ YELLOW OR GREEN LED 



Figure 14. Pulse Width Modulation Technique 
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10-ELEIVHNT BAR GRAPH ARRAY 


RED HD$P-4820 


HIGH-EFFICIENCY RED HDSP-4830 


YELLOW HDSP-4840 


HIGH PERFORMANCE GREEN HDSP-4850 


WULTICOLOR HDSP^4832 


MULTICOLOR HDSP-4856 



Features 

• CUSTOM MULTICOLOR ARRAY CAPABILITY 

• MATCHED LEDs FOR UNIFORM APPEARANCE 

• ENDSTACKABLE 

• PACKAGE INTERLOCK ENSURES CORRECT 
ALIGNMENT 

• LOW PROFILE PACKAGE 

• RUGGED CONSTRUCTION- 
RELIABILITY DATA SHEETS AVAILABLE 

• LARGE, EASILY RECOGNIZABLE SEGMENTS 

• HIGH 6n-0FF CONTRAST, SEGMENT TO 
SEGMENT 

• WIDE VIEWING ANGLE 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-4832/-4836/-4840/-4850 CATEGORIZED 
FOR DOMINANT WAVELENGTH 



Applications 

• INDUSTRIAL CONTROLS 

• INSTRUMENTATION 

• OFFICE EQUIPMENT 

• COMPUTER PERIPHERALS 

• CONSUMER PRODUCTS 

Pacl<age Dimensions 



0^ 



n 



B.08 
(0,200) 



-25.40 (1,000) MAX - 



2.54 _^ 
(0.100)^^ 




Description 



These 10-element LED arrays are designed to display infor- 
mation in easily recognizable bar graph form. The packages 
are end stackable and therefore capable of displaying long 
strings of information. Use of these bar graph arrays elimi- 
nates the alignment, intensity, and color matching problems 
associated with discrete LEDs. The HDSP-4820/-4830/ 
-4840/-4850 each contain LEDs of just one color. The 
HDSP-4832/-4836 are multicolor arrays with High-Efficiency 
Red, Yellow, and Green LEDs in a single package. CUSTOM 
MULTICOLOR ARRAYS ARE AVAILABLE WITH MINIMUM 
DELIVERY REQUIREMENTS. CONTACT YOUR LOCAL 
DISTRIBUTOR OR HP SALES OFFICE FOR DETAILS. 



10.16 
(0.400) 
MAX. 



t. DIMENSIONS IN MIUUMETRES (tNCHES). 

2, ALt UNTOt-EHANCED DlMENSION$ FOR 
REFERENCE ONLY. 

3. HO$P~4832/-4$36/-4840/-48$0 ONLY. 



WN 1 MARK two 



~~B 



Rv 



LUMINOUS 
INTENSITY 



^ 1.52 

(0,060) 

COLOR BIN 
{NOTE 3) 



HDSP XXXX 
XYY Z W 



0.61 
(0.024) " 



n 



£ 



6.10 ± 0,25 
(0.240+0.010) 



tE: 



5.08 
(0.200) 



_ 2.54+ 0.2S 
(0.100+0,010) 



{ 405 



160) 

MIN 



11 '^11* (0.015 

! ^ „ A 7.62 X 



0.36 
] (0.300 i 0,016) 
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Absolute Maximum Ratingsfs^ 



l^arameter 


HDSP-4a20 


HD$l>-4830 


HD$l»«484a 


HD$l»-48$0 


Average Power Dissipation per LED 


125 mW 


125 mW 


125 mW 


125 mW 


Peak Forward Current per LED 


150 mwr^l 


90 mAl^l 


60mACS) 


90 mAr^l 


DC Forward Current per LED 


30mAC^l 


30 mAtsi 


30mA[6| 


- SOmAr^l 


Operating Temperature Range 


-40''Cto^85«*C 


-20* C to +85*^0 


Storage Temperature Range 


~40^Cto^85'*C 


Reverse Voltage per LED 


3.0 V 


Lead Soldering Temperature 

(159 mm (1/16 inoh) below $eatlng plane 


260^0 for 3 seconds 



NOTES: 

1. Derate maximum average power above Ta = 25° C at 1 .67 mW/°C. This derating assumes worst case R0j-a = 600° C/W/LED. 

2. See Figure 1 to establish pulsed operating conditions. 

3. See Figure 6 to establish pulsed operating conditions. 

4. Derate maximum DC current above Ta = 63° C at 0.81 mA/° C per LED. This derating assumes worst case R0j-a = 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 2. 

5. Derate maximum DC current above Ta= 50° C at 0.6 mA/° C per LED. This derating assumes worst case R0j-a= 600° C/W/LED. With an 
improved thermal design, operation at higher temperatures without derating is possible. See Figure 7. 

6. Derate maximum DC current above Ta= 70° C at 0.67 m/\/° C per LED. This derating assumes worst case R0j-a = 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 8. 

7. Derate maximum DC current above Ta= 37° C at 0.48 mA/° C per LED. This derating assumes worst case R0j-a= 600° C/W/LED. With 
an improved thermal design, operation at higher temperatures without derating is possible. See Figure 9. 

8. Clean only in water, Isopropanol, Ethanol, Freon TF or TE (or equivalent) and Genesolve DI-15 (or equivalent). 

9. Absolute maximum ratings for the HER, Yellow, and Green elements of the multicolor arrays are identical to the HDSP-4830/-4840/ 
-4850 maximum ratings. 



internal circuit Diagram 



Multicolor Array 
Segment Golors 
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PI 








hi 


1 






Pi 





PIN 


FUNCTION 


PIN 


FUNCrrON 


1 


ANODE- a 


11 


CATHODE- i 


a 


ANODS^b 


12 


CATHODE- f 


3 


ANODE* 


13 


CATHODE- h 


4 


ANODE- d 


14 


CATHODE- 


a 


ANODE- e 


15 


CATHODE-* 


6 


ANODE- f 


16 


CATHODE- e 


7 


ANODE- g 


17 


CATHODE- d 


8 


ANODE- h 


18 


CATHODE- c 


9 


ANODg-i 


19 


CATHODE- b 


10 


ANODE- 1 


20 


CATHODE- a 





HD$p*4a3a 


NO$M$36 


Sesmenl 


S«gm«iit Color 


Segment Color 


a 


HER 


HEH 


b 


HER 


HER 


c 


HER 


Yellow 


d 


Yellow 


Yellow 


B 


Yellow 


Gre&n 


i 


Yellow 


Green 


Q 


Yellow 


Yellow 


n 


Green 


Yellow 


i 


Green 


Hm 


1 


Green 


HER 



Electrical/Optical Characteristics at Ta = 25°C"' 

RED HDSP-4820 



Paranieter 


Symboi 


Test Conif itions 


mn. 


Typ. 


Max. 


Uittts 


Luminous Intensity per LED 
(UnitAverage)^^! 


if 


If ™ 20 mA 


610 


1250 




/tiCd 


Peak Wavelength 


XPEAK 






665 




nm 


Dominant Waveiength^^! 


Ad 






645 




nm 


Forward Voltage p^r LED 


Vf 


If = 20 mA 




1.6 


2.0 


V 


Reverse Voltage pm LED 


Vr 


lR«100/iA 


3 


12151 




V 


Temperature Coefficient Vf per LED 


AVf/^C 






-2.0 




mvrc 


Thermal Resistance LED vJuncrion-to-PIn 


*^0*l-PIN 






300 




^G/W/ 
LED 
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HIGH-EFFICIENCY RED HDSP-4830 








Parameter 


illnbof 


Test Conlitions 


Min. 


T|p. 


Max. 


Ubits 




Luminous Intensity per LED 
(Unit Average)!^! 


Iv 


If =^ 10 mA 


900 


3500 




MCd 


Peak Wavelength 


xPeak 






635 




nm 


Dominant Wavelength'^! 


Ad 






626 




nm 


Forward Voltage per LED 


Vf 


If ^ 20 mA 




2.1 


2.5 


V 


Reverse Voltage per LED 


11 Vr 


iR^IOOjuA 


"^^ 


30151 




V 


Temperature Coefficient Vf p^r LED 


AVf/°C 






-2,0 




mV/°C 


Thermal Resistance LED Junction-to-Pin 


f^8^~P(N 






300 




'^C/W/ 
LED 




YELLOW HDSP-4840 








Parameter 


Symbol 


Tisl Conditions 


Min. 


Typ. 


Max. 


Units 




Luminous intensity per LED 
(Unit Average)!^! 


Iv 


If == 10 mA 


600 


1900 




Mcd 


Peak Wavelength 


Apeak 






583 




nm 


Dominant Wavelength'^'^i 


Ad 




581 


585 


592 


nm 


Forward Voltage per LED 


Vf 


If ^ 20 mA 




2.2 


2.5 


V 


Reverse Voltage per LED 


Vb 


tR=100M 


3 


40151 




V 


Temperature Coefficient Vf per LED 


AVf/^'C 






-2.0 




mV/^C 


Thermal Resistance LED Junction-to-PJn 


^€>J-PIN 






300 




LED 




GREEN HDSP-4850 








Parameter 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity per LED 
(Unit Average)'^' 


Iv 


If = 10 mA 


600 


1900 




ii.c6 


Peak Wavelength 


Apeak 






566 




nm 


Dominant Wavelength*^*=^s 


Ad 






571 


577 


nm 


Forward Voltage per LED 


Vf 


If ^ 10 mA 




2.1 


2.5 


V 


Reverse Voltage per LED 


Vr 


1r==100mA 


3 


50151 




V 


Temperature Coefficient Vf per LED 


AVf/*C 






-2.0 




mV/^'C 


Thermal Resistance LED Junction4o-Pin 


^Bj~RN 






300 




LED 


L 
I 


NOTES: 

. The bar graph arrays are categorized for luminous intensity. The category is designated by a letter located on the side of the package. 
I. The dominant wavelength, \d, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of the 

device. 
3. The HDSP-4832/-4836/-4840/-4850 bar graph arrays are categorized by dominant wavelength with the category designated by a 

number adjacent to the intensity category letter. Only the yellow elements of the HDSP-4832/-4836 are categorized for color. 
\. Electrical/optical characteristics of the High-Efficiency Red elements of the HDSP-4832/-4836 are identical to the HDSP-4830 

characteristics. Characteristics of Yellow elements of the HDSP-4832/-4836 are identical to the HDSP-4840. Characteristics of Green 

elements of the HDSP-4832/-4836 are identical to the HDSP-4850. 
). Reverse voltage per LED should be limited to 3.0 V Max. 
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HDSP-4820 




OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
'DC MAX 



10 100 1000 IOC 

tp - PULSE DURATION - ^SEC 

Figure 1. Maximum Toierable Peak Current vs. Pulse Duration 
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10 20 30 40 50 60 70 80 90 
Ta - AMBIENT TEMPERATURE - °C 

Figure 2. iVIaximum Allowable D.C. Current per LED vs. 
Ambient Temperature. Deratings based on Maximum 
Allowable Thermal Resistance, LED Junctlon-to-Ambient 
on a per LED basis. Tjj^^^ ^ 100° C 
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Figure 3. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Segment Current 
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Figure 4. Forward Current vs. Forward Voltage 
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Figure 5. Relative Luminous Intensity vs. D.C. Forward Current 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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HDSP-4830/-4840/-4850 




OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc MAX. 



DC OPERATION 



tp - PULSE DURATION - pSEC 

Figure 6. HDSP-4830/-4840/-4850 Maximum Tolerable Peak Current vs. Pulse Duration 
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Figure 7. HDSP-4830 Maximum Allowable D.C. Current per LED 
vs. Ambient Temperature. Deratings Based on Maximum Allowa- 
ble Thermal Resistance Values, LED Junction-to-Ambient on a 
per LED basis. Tj max = 100° C. 
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Ta -AMBIENT TEMPERATURE -°C 

Figure 8. HDSP-4840 Maximum Allowable D.C. Current per LED 
vs. Ambient Temperature. Deratings Based on Maximum Allowa- 
ble Thermal Resistance Values, LED Junction-to-Ambient on a 
per LED basis. Tj max = 100° C. 
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10 20 30 40 50 60 70 80 90 
Ta - AMBIENT TEMPERATURE - "C 

Figure 9. HDSP-4850 Maximum Allowable D.C. Current per 
LED vs. Ambient Temperature. Deratings Based on Maximum 
Allowable Thermal Resistance Values, LED Junction-to-Ambient 
on a per LED basis. Tj.max = lOO^C C. 



1.5 
1.4 
1.3 












^111 








,^ 


^ 


HDSP-4840 SERISS 






/ 






HDSP-4830 SERI£$* 

„^^ — 1 ^ ! 








^ 






' 


1.2 
1.1 
1.0 
0.9 
0.8 
0.7 

nfi 








r 





















































































































10 20 30 40 50 60 70 80 90 100 
IPEAK - PEAK SEGMENT CURRENT - mA 

Figure 10. Relative Efficiency (Luminous Intensity per Unit Cur- 
rent) vs. Peak Segment Current 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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HDSP-4830/-4840/-4850/-4890 
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Figure 11. Forward Current vs. Forward Voltage 



5 10 15 20 25 30 35 40 

Idc - DC CURRENT PER LED - mA 

Figure 12. HDSP-4830/-4840/-4850 Relative Luminous 
Intensity vs. D.C. Forward Current 



Electrical 

These versatile bar graph arrays are composed of ten light 
emitting diodes; The light from each LED is optically 
stretched to form individual elements. The diodes in the 
HDSP-4820 bargraph utilize a Gallium Arsenide Phosphide 
(GaAsP) epitaxial layer on a Gallium Arsenide (GaAs) Sub- 
strate. The HDSP-4830/-4840 bar graphs utilize a GaAsP 
epitaxial layer on a GaP substrate to produce the brighter 
high-efficiency red and yellow displays. The HDSP-4850 
bar graph arrays utilize a GaP epitaxial layer on a GaP 
substrate. The HDSP-4832/-4836 multicolor arrays have 
high efficiency red, yellow, and green LEDs in one package. 

These display devices are designed to allow strobed opera- 
tion. The typical forward voltage values, scaled from Figure 4 
or 11, should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected maxi- 
mum Vf values, for the purpose of driver circuit design and 
maximum power dissipation, may be calculated using the 
following Vp max models. 



Refresh rates of 1 KHz or faster provide the most efficient 
operation resulting in the maximum possible time averaged 
luminous intensity. 

The time averaged luminous intensity may be calculated 
using the relative efficiency characteristic shown in Figures 
3 and 10. The time averaged luminous intensity at Ta = 
25° C is calculated as follows: 



IV TIME AVG = 



Ifavg 



If SPEC AVG 



(r7lpEAK)(lvSPEC) 



Example; For HDSP-4830 operating at Ipeak = 50 mA, 1 of 4 
Duty Factor 

^ipEAK = ^ -35 (at IpEAK = 50 mA) 



HDSP-4820 (Red) 

Vf MAX = 1 .75 V + IPEAK (12.50) 
For: lpEAK>5 mA 



IVTIME AVG = 



12.5 mA 



10 mA 



(1.35) 2280 MCd = 3847 /xcd 



HDSP-4830/-4840 (High Efficiency Red/Yellow) 

Vf MAX = 1 .75V + IPEAK (380) 
For IPEAK>20 mA 

Vf MAX = 1.6V + Idc (450) 
For: 5 mA < Idc < 20 mA 

HDSP-4850 (Green) 

Vf MAX = 2.0V +IPEAK(500) 
For: lpEAK>5 mA 



For Further Information Concerning Bar Graph Arrays and Suggested Drive Circuits, 
Consult HP Application Note 1007 Entitled "Bar Graph Array Applications". 
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HEWLETT 
PACKARD 



101 ELEMENT 
BAR GRAPH ARRAY 

RED HDSP-8820 

HIGH EFFICIENCY RED HDSP-8825 

HIGH PERFORMANCE GREEN HDSP-8835 



TECHNICAL DATA JANUARY 1986 



Features 

• HIGH RESOLUTION (1%) 

• EXCELLENT ELEMENT APPEARANCE 
Wide, Recognizable Elements 
Matched LEDs for Uniformity 
Excellent Element Alignment 

• SINGLE-IN-LINE PACKAGE DESIGN 
Sturdy Leads on Industry Standard 2.54 mm 
(0.100") Centers 

Environmentally Rugged Package 
Common Cathode Configuration 

o LOW POWER REQUIREMENTS 

1.0 mA Average per Element at 1% Duty Cycle 

• SUPPORT ELECTRONICS 

Easy Interface with Microprocessors 




Description 



The HDSP-88XX series is a family of 101 -element LED lin- 
ear arrays designed to display information in easily 
recognizable bar graph or position indicator form. The 
HDSP-8820, utilizing red GaAsP LED chips assembled on 
a PC board and enclosed in a red polycarbonate cover 
with an epoxy backfill seal, has 1.52 mm (0.060 inch) wide 
segments. The HDSP-8825 and HDSP-8835 are high effi- 
ciency red and high performance green respectively, each 
with a 1.02 mm (0.040 inch) segment width. The HDSP- 
8825 and HDSP-8835 have a clear polycarbonate lens. 
Mechanical considerations and pin-out are identical 



among all 3 devices. The common cathode chips are 
addressed via 22 single-in-line pins extending from the 
back side of the package. 



Applications 



Pacl<age Dimensions^' 



2) 



.25x,76 
1.010 X, 030} — 
PROTECttVe ftAltS 



INDUSTRIAL PROCESS CONTROL SYSTEMS 
EDGEWISE PANEL METERS 
INSTRUMENTATION 
POSITION INDICATORS 
FLUID LEVEL INDICATORS 



MAONIFIED EtEftftENT DESCRmtlOn 



t30O*.OO$> 



<^10) 



i_L 



105.77 * .28 



NOTE 4 



^ 






1.0*0,1 
{,03937 i:.004r 



5jat,20 
(Ji3e±.QQ8} 



US2±.B06| 



P}« 1 .„ 

iOCATlON^' 



37 Pffi tOCATIONS Of* 
2.54 mm (.100'') CENTEftS 



9m 37 ^^ 

LQCATfOI* 



01,4 
"{3.60 



0.!3 
.OQSr 



:] 



(.114 



.03S t o.ia 

{,025 1. 005) 



^^ . , i„. , .„ '^ PACKAGE ; 



-.15 .„_^ ^ 
£NDS) I 'I I 



1.27*0.13 

tosocfc.ooej 



1. Att DffcSSNSHWS m M»LUMETR£S and {iNCHE5K 4. SEGWeNT WtOTH OIMENSIOM IS 1.52 mm (.060) f<m 

2. Att UNTOtCRAflCEO OlMBt^SIOflS ARE FOR HgFfeftEfJCE OMtvr HDS»»8a20 AND 1 .02 mm {»040) FOR HDSP-882S AND HOSP«B83S, 

3. f\n \ JDEWTIFtED ey ink dot AD^ACENt TO UEAO AND HP ALL OtHSR DIMENSIONS INCLUDINQ CENTEftUNe OF i.ECH 
9fim NUWBEft ON BACK OP PACKAOE. AND PACKAGE AI^E lOENTICAi ON ALL 3 DEVICES. 



101 LED$ 
(NON-ACCOM 
TOtERANCES) 



^ .63$ « 

utmr 



$.89±0.5 
(0.350*0.021 



<| PACKAGE 
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Internal Circuit Diagram 



(5,6) 



Device Pin Description 



coQ- 



■-^ 



cio0-f-Xl_. 



C2O0 1 

C30(l3) 1 

C40@ 1 

C50(2l)— I 

C60@ 1 

C70(29) 1 



C80(33)- 



C90(37)- 



-©Ai 
-(19) A2 
-(23) A3 
-@A4 
-@A5 

-@ Ae 
-0A7 



-0A8 
-@ A9 
— @ A10 



-J \ I L-J. 



SIX ADDITIONAL 

GROUPS OF 
TEN ELEMENTS 



I I 



Q = piiMr 



PIN 




LOCATION 


FUNCTION 


1 


CO 


2 


A4 


3 


C'(6) 


4 


No Pin 


5 


CIO 


6 


AI 


7 


A8 


8 


No Pin 


9 


C20 


10 


No Pin 


11 


A'(6) 


12 


No Pin 


13 


C30 


14 


No Pin 


15 


A7 


16 


No Pin 


17 


C40 


18 


No Pin 


19 


A2 


20 


No Pin 


21 


C50 


22 


No Pin 


23 


A3 


24 


No Pin 


25 


C60 


26 


No Pin 


27 


A10 


28 


No Pin 


29 


C70 


30 


No Pin 


31 


A9 


32 


No Pin 


33 


C80 


34 


A5 


35 


A6 


36 


No Pin 


37 


C90 



NOTES: 

5. ELEMENT LOCATION NUMBER = COMMON CATHODE NUMBER + ANODE NUMBER. 
FOR EXAMPLE, ELEMENT 83 IS OBTAINES BY ADDRESSING C80 AND A3. 

6. A' AND C ARE ANODE AND CATHODE OF ELEMENT ZERO. 
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Absolute Maximum Ratings 



Pm^meier 


HOSP-8a20 


HDSP-8a25 


HDSP-8835 


Average Power per Element (Ta - 25^ C) 


15 mW 


20 mW 


20 mW 


Peak Forward Current per Efement 

<Ta ^ 25*^01^1 (Pulse Width < 300 jus) 


200 mA 


150mA 


150 mA 


Average Forward Current per Etement 

(Ta^26*'CH81 


7 mA 


5 mA 


5 mA 


Operating Temperature Range 


-40*' to +35^0 


-40° to +85^0 


-40* to +85^ C 


Storage Temperature Range 


"40" to+es^'c 


-40*' to-^SS'^C 


-40Mo-h85*C 


Reverse Voltage per Element or DP 


5.0 V 


5«0V 


6.0 V 


Lead Solder Temperature 1 .59 mm [1.16 inch] 
below seating planei^l 


260*'Cfor3sec, 


260«Cfor3sec. 


200* C for 3 sec. 



Notes: 

7. See Figures 1 and 2 to establish pulsed operating 
conditions. 

8. Derate maximum average forward current above Ta = 70° C 
at 0.16 mA/^C/Element for tfie HDSP-8820 and 0.11 
mA/°C/Element for the HDSP-8825 and HDSP-8835. See 
Figures 3 and 4. 



Clean only in water, Isopropanol, Ethanol, Freon TF, or TE 
(or equivalent) and Genesolv DI-15 or DE-15 (or equivalent). 
See mechanical section of this data sheet for information on 
wave soldering conditions. 



Electrical/Optical Characteristics at T^ = 25°C 

RED HDSP-8820 



Parameter 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 


Time averaged Luminous Intensity per Element 
(Unit average) ^^^^^ 


IV 


100 mA Pk.: 1 of 110 
Duty Factor 


a 


20 




fxcd 


Peak Wavelength 


A PEAK 






656 




nm 


Dominant Wavelength ^^^^ 


U 






640 




nm 


Forward Voltage per Element 


Vf 


If - 100 mA 




1.7 


2.1 


V 


Reverse Voltage per Element 


Vr 


(r ^ 100 M 


3.0 






V 


Temperature Coefficient Vf per Efement 


AVf/^C 






-2.0 




mV/'^C 


Thermal Resistance LED Junctton-to-PIn 


R64^P]N 






700 




°c/w/ 

LED 


HIGH EFFICIENCY RED HDSP-8825 


Parameter 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 


Time averaged Luminous Intensity per Element 
(Unit average) '^^^ 


IV 


100mAPk.:l of 110 
Duty Factor 


60 


175 




^cd 


Peak Wavelength 


XPEAK 






635 




nm 


Dominant Wavelength ^^^^ 


Xd 






626 




nm 


Forward Voltage per Element 


Vf 


If = 100 mA 




2.3 


3.1 


V 


Reverse Voitage p&t Element 


Vr 


IR « 100 juA 


ao 


. 




V 


Temperature Coefficient Vp per Element 


iVfro 






-2.0 




my/°Q 


Thermal Resistance LED Junction-to-Pin 


nm-pm 






1000 




LED 
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Electrical/Optical Characteristics at Ta = 25° G (continued) 



HIGH PERFORMANCE GREEN HDSP-8835 



Pftmmet'&t 


Symbol 


Test Conditions 


MIn. 


rm 


Max, 


Units 


Time Averaged Luminous Intensity per Element 
(Unltaverage)i'^^^ 


IV 


lOOmAPk.Mof 110 
Duty Factor 


70 


176 




MCd 


Pe^k Wavelength 


kPEAK 






568 




nm 


Dominant Wavelength ^"' ^ ^ 


Xd 






d74 




nm 


Forward Voltage per Element 


Vf 


If = too mA 




2.3 


3.1 


V 


Reverse Voltage per Bement 


Vr 


If^IOO^A 


3.0 






V 


Temperature Coefficient Vp per Element 


^Vf/*G 






-2.0 




mV/'^C 


Thermal Resistance LED Junctlon-to-Pin 


Bej-FIN 






1000 




°C/W/ 
LED 



Notes: 

10. Operation at peak currents of less than 100 mA may cause intensity mismatch. Consult factory for low current operation. 

11. Tlie dominant wavelength, \d, is derived from the CIE chromaticity diagram and is the single wavelength which defines the color 
of the device. 




100 1000 

tp - PULSE DURATION - Msec 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Ice MAX. 



Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration HDSP-8820 
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Figure 2. Maximum Tolerable Pealc Current vs. Pulse Duration HDSP-8825 and HDSP-8835 
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10 20 30 40 50 60 70 80 85 90 100 
Ta - AMBIENT TEMPERATURE - "C 

Figure 3. Maximum Ailowabie D.C. Current per LED vs. 

Ambient Temperature. Deratings based on Maximum 
Ailowabie Thermal Resistance, LED Junction-to- 
Ambient on a per LED basis. Tj^^x = 115° C 
HDSP-8820 
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10 20 30 40 50 60 70 80 85 90 100 
Ta - AMBIENT TEMPERATURE - 'C 

Figure 4. Maximum Allowable D.C. Current per LED vs. 

Ambient Temperature. Deratings based on Maximum 
Allowable Thermal Resistance, LED Junction-to- 
Ambient on a per LED basis. Tj^^x = 1 15° C 
HDSP-8825/HDSP-8835 
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Figure 5. Relative Efficiency (Luminous Intensity per Unit Cur- 
rent) vs. Peak Segment Current 
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Figure 6. Forward Current vs. Forward Voltage 



For A Detailed Explanation on the Use of Data Sheet Information, See Application Note 1005. 
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Operational Considerations 

ELECTRICAL 

The HDSP-88XX is a 101 element bar graph/array. The 
linear array is arranged as ten groups of ten LED elements 
plus one additional element. The ten elements of each 
group have common cathodes. Like elements in the ten 
groups have cornmon anodes. The device is addressed via 
22 single-in-line pins extending from the back side of the 
display. 

This display is designed specifically for strobed (multi- 
plexed) operation. Minimum peak forward current at which 
all elements will be illuminated is 15 mA. Display aesthet- 
ics are specified at 100 mA, 1/110 DF, peak forward 
current. The typical forward voltage values, scaled from 
Figure 6 should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected 
maximum Vf values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu- 
lated using the following Vp model: 

HDSP-8820 

VfMAX = 2.02 V + IPEAK (0.8 a) 
For lpEAK>40 mA 

HDSP-8825 

VPMAX = 1.7 V+IPEAK (14(1) 

For lpEAK>40 mA 

HDSP-8835 

VpMAX = 1.7V+lpEAK(14n) 

For lpEAK>40 mA 

The time averaged luminous intensity at Ta = 26° C may 
be calculated using: 



I V Time Avg.= 



IP-AVG 
IP-SPEC-AVG 



•t;IpeAK* IV-SPEC 



where ry, relative efficiency, may be determined from Fig- 
ure 5. 



The circuit in Figure 7 displays an analog input voltage in 
bar graph form with 101 bit resolution. The 74390 dual 
decade counter has been configured to count from to 
99. The 1Q outputs correspond to "ones" and the 2Q out- 
puts correspond to "tens". The "one" outputs from the 
counter drives the display element anodes through a 7442 
1 of 10 BCD decoder. Sprague UDN 2585 drivers source 
the anodes with 80 mA peak/segment. The "ten" outputs 
from the counter drive the group cathodes through a 
74145 BCD decoder. The circuit multiplexes segments 100 
to 91 first, then segments 90 to 81, and so on with seg- 
ments 10 to 1 last. During the time that the output from the 
T.I. TL507C A/D converter is low the corresponding dis- 
play elements will be illuminated. 

The TL507C is an economical A/D converter with 7 bit 
resolution, the single output is pulse-width-modulated to 
correspond to the analog input voltage magnitude. With 
Vcc = 5 V the analog input voltage range is 1 .3 V to 3.9 V. 
The TL507C output is reset each time the 74390 resets. 
Duration of the high output pulse is shorter for larger 
analog input voltages. A high output from the TL507C dis- 
ables the display by forcing the 7442 inputs to an invalid 
state. Hence; as the analog input voltage increases more 
elements of the bar graph display are illuminated. Display 
element zero Is DC driven. 

The circuit in Figure 8 uses the HDSP-88XX as a 100 bit 
position indicator. Two BCD input words define the posi- 
tion of the illuminat ed eleme nt. Display duty factor, 1/100, 
is controlled by the ENABLE signal. 

MECHANICAL 

Suitable conditions for wave soldering depend on the spe- 
cific kind of equipment and procedure used. A cool down 
period after flow solder and before flux rinse is recom- 
mended. For more information, consult the local 
Hewlett-Packard Sales Office or Hewlett-Packard Opto- 
electronics, Palo Alto, California. 
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Figure 7. 101 Element Bar Graph 
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Figure 8. 100 Element Position indicator 
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11 



HEWLETT 
PACKARD 



DOUBLE HETEROJUN€TI©N AlCaAS 

LOW CURRENT 10-ELEMEIHIT 

BAR GRAPH ARRW 

AlGaAsRED HLCP-J100 



Features 

• LOW POWER CONSUMPTION 

IVpical Intensity of 1.0 mcd @ 1 mA Drive Current 

• DEEP RED COLOR 

• END-STACKABLE 

• EXCELLENT ON-OFF CONTRAST 

• WIDE VIEWING ANGLE 

• MATCHED LEDs FOR UNIFORM APPEARANCE 



Description 



The solid state 10-element LED bar graph array utilizes 
HP's newly developed double heterojunction (DH) AIGaAs/ 
GaAs material technology. The material is characterized 
by outstanding light output efficiency over a wide range of 
drive currents. Use of these bar graph arrays eliminates 
the alignment, intensity and color matching problems as- 
sociated with discrete LEDs. Typical applications are found 
in office equipment, instrumentation, industrial controls, 
and computer peripherals where portability or battery 
backup are important considerations. 



Package Dimensions 
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\, DIMENSIONS m MlttlttETERS (INCHES) 
2. AU UNTOtERENCED DIMENSIONS FOR 
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Absolute Maximum Ratings 

Average Power Dissipation per LED 

(TA = 25°C)ni 37 mW 

Peak Forward Current per LED 45 mA 

DC Forward Current per LED 15 mA 

Operating Temperature Range ......... -20°C to +100° C 

Storage Temperature Range -55° C to +100° C 

Reverse Voltage per LED 5 V 

Lead Soldering Temperature (1.59 mm (1/16 inch) 

below seating plane 260° C for 3 sec. 



Notes: 

1. For pulsed operation, derate above T/\ = 87° at 1.7,mW/°C 
per LED. 

2. See Figure 1 to establish pulsed operating conditions. 

3. For DC operation, derate above T^ = 9rC at 0.8 mA/°C per 
LED. 



Internal Circuit Diagram 



^>^^ 

HT 
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-i+^ 
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• 14 

■ 13 

■ 12 

• 11 



PIN 


FUNCTION 


pm 


FUNCTION 


1 


ANODE- a 


11 


CATHODE- J 


2 


ANODE- b 


12 


CATHODE- i 


3 


ANODE- c 


13 


CATHODE- h 


4 


ANODE- d 


U 


CATHODE* 


5 


ANODE- « 


15 


CATHODE- 1 


6 


ANODE- f 


16 


CATHODE- e 


7 


ANODE- g 


17 


CATHODE- d 


8 


ANODE- h 


18 


CATHODE- c 


9 


ANODE- i 


19 


CATHODE- b 


10 


ANODE- j 


20 


CATHODE- a 



EleGtrlcal/Optlcal Characteristics at Ta = 25°C 








Parameter 


SymboJ 


Test Conditions 


MIn. 


Typ. 


Max. 


Units 


Luminous Intensity per LED 
(Unit Average) t""! 


W 


ip-1 mADC 


600 


1000 




■■' ' '"" 

juod 


Ip =: 20 mA Pk; 
1 of 4 Duty Factor 




5200 


Peak Wavelength 


^PEAK 






646 




nm 


Dominant Waveiengtbf^J 


^Cf 






637 




nrrt 


Forward Voltage per LED 


Vp 




lp=1 mADC 




1.6 




V 


lp=20mAPk 
1 of4 Duty Factor 




U 


2.2 


Reverse Voltage per LED 


Vr 


Ir*100/xA 


5 






V 


Tennperature Coefficient V|= per LED 


AVp/^C 






-2.0 




mW'^C 


Thermal Resistance LED Junctton-to-Pin 


f^^J-PIN 






300 




^C/W/LED 



Notes: 

4. These devices are categorized for luminous intensity with tlie intensity category designated by a letter code on the side of the 
pacl<age. 

5. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color of 
the device. 
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HLCP-J100 




OPERATION IN THIS 
REGION REQUIRES 
TEMPERATURE DERATING 
OF Idc max 



10 100 1000 

tn - PULSE DURATION - ^is 



Figure 1. Maximum Aiiowed Peaic Current vs. Puise Duration 
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Figure 2. Maximum Aiiowed DC Current per LED vs. Ambient 
Temperature, Deratings Based on Maximum Ailowabie 
Thermal Resistance Vaiues, LED Junctlon-to-Amblent 
on a per LED Basis, TjMAX = 110° C 



Figure 3. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peai< Segment Current 
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Vp - FORWARD VOLTAGE - V 
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Figure 4. Forward Current vs. Forward Voltage 



Figure 5. Relative Luminous Intensity vs. DC Forward Current 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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Electrical 



These versatile bar graph arrays are composed of ten light 
emitting diodes. The light from each LED is optically 
stretched to form individual elements. These diodes have 
their P-N junctions formed in AIGaAs epitaxial layers grown 
on a GaAs substrate. 

These display devices are designated to allow strobed 
operation. The typical forward voltage values, scaled from 
Figure 4, should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected max- 
imum Vp values, for the purpose of driver circuit design and 
maximum power dissipation, may be calculated using the 
following Vp MAX fTiodels. 

VFMAX = "'-8V + lF(20n), lF<20mA 

Vfmax = 2.0 V + If (10 n), If > 20 mA 

Refresh rates of 1 KHz or faster provide the most efficient 
operation resulting in the maximum possible time averaged 
luminous intensity. 



The time averaged luminous intensity may be calculated 
using the relative efficiency characteristic shown in Figure 
3. The time averaged luminous intensity at T^ = 25° C is 
calculated as follows: 



•VTIMEAVG- 



'FSPECAVG 



(r?lpEAK) (iv SPEC) 



Example: For HLCP-J100 operating at Ireak = 45 mA, 1 of 3 
Duty Factor 

rylpEAK = 0.94 (at Ireak = 45 mA) 
' 15 mA' 



V TIME AVG - 



1mA 



(94) 1000 nc6 = 1410 /iCd 



For Further Information Concerning Bar Graph Arrays and Suggested Drive Circuits, 
consult HP Application Note 1007 Entitled "Bar Graph Array Applications". 
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HEWLETT 
PACKARD 



SINSLE CHIP LED LIGHT BAR 

HIGH EFFICIENCY RED HLMP-T200 SERIES 
YELLOW HLMP'T300 SERIES 
ORANGE HLMP-T400 SERIES 

HIGH Performance green hlmp-tsoo series 



Features 



• FLAT RECTANGULAR LIGHT EMITTING 
SURFACE 

• CHOICE OF 4 BRIGHT COLORS 

• EXCELLENT ON/OFF CONTRAST 

• IDEAL AS FLUSH MOUNTED PANEL 
INDICATORS 

• LONG LIFE: SOLID STATE RELIABILITY 

• SOLDER COATED LEADS 







Description 



Applications 



The HLMP-T200/-T300/-T400/-T500 light bars are rectang- 
ular light sources designed for a variety of applications 
where this shape and a high sterance are desired. These 
light bars consist of a rectangular plastic case around an 
epoxy encapsulated LED lamp. The encapsulant is tinted to 
match the color of the emitted light. The flat top surface is 
exceptionally uniform in light emission and the plastic case 
eliminates light leakage from the sides of the device. 



BAR GRAPHS 

FRONT PANEL STATUS INDICATORS 

TELECOMMUNICATIONS INDICATORS 

PUSH BUTTON ILLUMINATION 

PC BOARD IDENTIFIERS 

BUSINESS MACHINE MESSAGE 
ANNUNCIATORS 



Package Dimensions 



3.19 
(Q42S) 



LtGHteO 
AREA 



6.22 
■^(0.245)" 



„ 5.72 _ 
(0.225) 



4 
3.88 
(0.14&) 



t oriMENSIONS ARE IN MILUMETRES «WCHE5K 
2. TOt-ERANCfiS ARE iO-25 ttm (iO.010 INCH) 
UNLESS OTHERWISE NOTED. 




L^_ 2-64 ^(OM. 
1^ (0.100) 
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Electrical/Optical Characteristics at Ta = 25°C 



Symbol 


Descflptlon 


Device 


Mill. 


IVP. 


Max. 


Units 


Te»«C<mdltlott$ 


^v 


Luminous Intensity 


High Efficiency Red 
T200 


3.0 


4.a 




mod 


lF«20mA 


Orange 
1400 


3.0 


4.8 




Yellow 
T300 


3.0 


e.o 




Green 
T500 


3.0 


6-0 




201/2 


Included Angle 
Between Half 
Luminous Intensity 
Points 


All 




100 




Deg. 


1ft « 20 mA 
See Note 1 


^PEAK 


Peak Wavelength 


High Efficiency Red 

Orange 

Yelfow 

Oreen 




635 
612 
583 
565 




nm 


Measurement at Peak 


^d 


Dominant Wavelength 


High Efficiency Red 

Orange 

Yellow 

Oreen 




626 
608 
685 
569 




nm 


See Note a 


-^s 


Speed of Response 


High Efficiency Red 

Orange 

Yellow 

Green 




360 
350 
390 
670 




ns 




C 


Capacitance 


High Efficiency Red 

Orange 

Yellow 

Green 




4 
4 
8 
11 




pF 


Vr=^0;f^1MH2 


PI^JC 


Thermal Resistance 


All 




120 




^C/W 


Junction to Cathode 
Lead at Seating Plane 


Vf 


Forward Voltage 


HER/Orange 

Yellow 

Green 


1.6 
1.5 
16 


2.2 
2.2 

2.3 


2M 
2.6 
2,6 


V 


lp«20mA 


Vr 


Reverse Breakdown Volt 


All 


5.0 






V 


Ii^«100mA 


^v 


Luminous Efficacy 


High Efficiency Red 

Orange 

Yellow 

Green 




145 
262 
500 

696 




lumens 


See Note 3 


Watt 



Notes: 

1. 01/2 is the off-axis angle at which tlie luminous Intensity is half the axialluminous intensity. 

2. The dominant wavelength, X^j, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of 
the device. 

3. Radiant intensity, le, in watts/steradian, may be found from the equation le = lv/'7v> where ly is the luminous intensity in candelas and r;v is 
the luminous efficacy in lumens/watt. 
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Characteristics at Ta = 25°C 
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Figure 1. Relative Intensity vs. Wavelength. 
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Figure 2. Forward Current vs. Forward 
Voltage Characteristics. 



Figure 3. Relative Luminous Intensity 
vs. DC Forward Current. 



Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
LED Peak Current. 



S CC H-O 

sol: 
<<5^ 




10 100 1000 

Ip - PULSE DURATION - its. 



111 



10° 20° 30° 40° 50° 60° 70° 80° 90° 



Figure 5. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqc MAX as per MAX Ratings). 



Figure 6. Relative Luminous Intensity vs. 
Angular Displacement. 



5-47 



Absolute Maximum Ratings at Ta = 25°G 



f>ardineter 


High Emciency Red/ 


\feirow 


Green 


Unii$ 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Currents J 


25 


20 


25 


mA 


DC Currently] 


30 


20 


30 


mA 


Power Dissipation (3] 


135 


85 


136 


mW 


Operating Temperature Range 


-40 to +85 


-40 to +85 


-20 to +85 


^C 


Storage Temperature Range 


-55 to +100 


-55 to +100 


-55 to +100 


Reverse Voltage (if^ ^ 100 fiA) 


6 


V 


Transient Forward CurrentW 
(10 jtisec Pulse) 


500 


mA 


Lead Soldering Temperature 
[1.6 mm (0,063 in.) below 
seating plane} 


260° C for 3 seconds 



Notes: 

1. See Figure 5 to establish pulsed operating conditions. 

2. For Red, Orange, and Green derate linearly from 50° C at 0.5 mA/°C. For Yellow derate linearly from 50° C at 0.34 mA/°C. . 

3. For Red, Orange, and Green derate power linearly from 25°C at 1.6 mW/°C. For Yellow derate power linearly from 50° at 1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



Electrical 



The typical forward voltage values, scaled from Figure 2, 
should be used for calculating tlie current limiting resistor 
values and typical power dissipation. Expected maximum 
Vp values for the purpose of driver circuit design and 
maximum power dissipation may be calculated using the 
following Vp models: 

VF=1.8V + lpEAK(40n) 
For lpEAK^20 mA 

Vp = 1.6V + lDc(50n) 
For5 mA< Idc^20 mA 



Optical 



The radiation pattern for these light bar devices is approx- 
imately Lambertian. The luminous sterance may be calc- 
ulated using one of the two following formulas: 



Lv (cd/m2) 



Ly (footlamberts) 



■ iv(cd) 

■ A (m2) 

Trly (cd) 

■ A(ft2) 



Size of light emitting area (A)= 3.18 mm x 5.72 mm 
= 18.19 X 10-6 m2 
= 195.8 X 10-6 ft2 



Mechanical 



These light bar devices may be operated in ambient 
temperatures above +50° C without derating when installed 
in a PC board configuration that provides a thermal re- 
sistance (junction to ambient) value less than 625° C/W. 

To optimize device optical performance, specially devel- 
oped plastics are used which restrict the solvents that may 
be used for cleaning. It is recommended that only mix- 
tures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolv DI-15 or 
DE-15, Arklone A or K. A,60°G (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 
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HEWLETT 
PACKARD 



PANEL AND 

LEGEND MOUNTS FOR 

LED LIGHT BARS 



HLMP-2598 
HLMP-2599 
HLMP-2898 
HLMP-2899 





Features 

• FIRMLY MOUNTS LIGHT BARS IN PANELS ^^^ 

• HOLDS LEGENDS FOR FRONT PANEL OR ..«g^ul^ "^^^IH^. 
PC BOARD APPLICATIONS^'^ ^^HBO^ l^^T^^'^r 

• ONE PIECE, SNAP-IN ASSEMBLY ^fjp^ j^^^ ^^ft^ 

• MATTE BLACK BEZEL DESIGN ENHANCES HBh 
PANEL APPEARANCE ^It 

• FOUR SIZES AVAILABLE ^^S^ 

• MAY BE INSTALLED IN A WIDE RANGE OF ^k.^^^ 
PANEL THICKNESSES 1|^P^ 

PANEL HOLE EASILY PUNCHED OR MILLED 

Description 

This series of black plastic bezel mounts is designed to (0.125 inch). A space has been provided for holding a 0.13 
install Hewlett-Packard Light Bars in instrument panels mm (0.005 inch) film legend over the light emitting surface 
ranging in thickness from 1.52 mm (0.060 inch) to 3.18 mm of the light bar module. 

Selection Guide 






Panel and Legend 

Mount Part No. 

HLMP- 


Corresf 

Mo 

HLCP- 


)onding Light Bar 
dule Part No, 
HLMP- 


Panel Hole Installation 
Dimensions^^J 


Package 
Outline 




2598 


B100 


2350, 2450, 2550 


7.62 mm f 0.300 inch > x 22.86 mm » 0.900 inch^ 


■gjiWjjjijjKi^H 


B 


2599 


A100 


2300, 2400, 2500 


7.62 mm s 0.300 tnchs x 12.70 mm (0,500 Inch) 


a 


A 


2898 


D100 
C100 


2600, 2700, 2800 
2655, 2755, 2855 
2950, 2965, 2980 


12.70 mm (0.500 Inch s x 1270 mm tO.SOOinchi 


D 


C 


2899 


E100 
F100 
G100 
H100 


2620, 2720, 2820 
2636, 2735, 2835 
2670, 2770, 2870 

2685, 2785, 2885 

_ „_ 


1270 mm f 0.500 inch ► x 22.86 mm i 0.900 inch > 


□ 


D 




Notes: 

1. Application Note 1012 addresses legend fabrication options. 

2. Allowed hole tolerance: +0.00 nnm, -0.13 mm (+0.000 inch, -0.005 inch). Permitted radius: 1.60 mm (0.063 inch). 
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Package Dimensions 





. 18,85 ^ 


(0.742) 


f 


1 1 


i 


' U 


8.64*0.25 
X340 * O.OIO^ 


1 




[ J 


1 




t L 





in 



3.72 i 0.25 
(0.540 i 0.010) 



13,72 1 0.26 
iQ.640 i 0.010} 




23.88 * 0,25 
" (0,940 i 0.010) 



0.76 
{0.030r 



6.22 1 0.25 
(0.24S i 0,010) 



1, DI)V5ENSI0NS m fi^JLLIMETRES ((NCHES> 

2. UNTOLERANCED DIMENSIONS ARE FOR 
REFERENCE ONLY. 



Mounting instructions 

1. Milli^i or puncli a iioie in tlie panel. Deburr, but do not 
chamfer, the edges of the hole. 

2. Place the front of the mount against a solid, flat surface. 
A film legend with outside dimensions equal to the out- 
side dimensions of the light bar may be placed in the 
mount or on the light bar light emitting surface. 
Press the light bar into the mount until the tabs snap 
over the back of the light bari^]. When inserting the 
HLMP-2898, align the notched sides of the light bar 
with the mount sides which do not have the tabs). 
(See Figure 1) 

3. Applying even pressure to the top of the mount, press the 
entire assembly into the hole from the front of the panel t^l. 
(See Figure 2) 

NOTE: For thinner panels, the mount may be pressed into 
the panel first, then the light bar may be pressed into the 
mount from the back side of the panel. 
Notes: 

3. A 3.18 mm (0.125 inch) diameter mill may be used. 

4. Repetitve insertion of the light bar into mount may cause 
damage to the mount. 

5. Repetitive insertion of the mount into the panel will degrade the 
retention force of the mount. 

Suggested Punch Sources 

Hole punches may be ordered from one of the following 
sources: 

Danly Machine Corporation 
Punchrite Division 
15400 Brookpark Road 
Cleveland, OH 44135 
(216)267-1444 

Ring Division 

The Producto Machine Company 

Jamestown, NY 14701 

(800)828-2216 

Porter Precision Products Company 

12522 Lakeland Road 

Santa Fe Springs, CA 90670 

(213)946-1531 

Di-Acro Division 

Houdaille Industries 

800 Jefferson Street 

Lake City, MN 55041 

(612) 345-4571 



installation Sketches 




Figure 1. Installation of a Light Bar into a Panel Mount 




Figure 2. Installation of the Light Bar/Panel Mount Assembly into 
a Front Panel 
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HEWLETT 
PACKARD 



LIGHT BAR LEGENDS 

STANBARD OPTIONS FOR: 
HLCP-A100/HLMP-2300/-2400/-2500 SERIES 
HLCP-Cl00/HLIVIP-2655/-27i5A2855 SERIES 
HLCP-H100/HLMP-2685/-2785/-2885 SERIES 



Features 



• FACTORY INSTALLATION SAVES TIME IN 
MANUFACTURING, PURCHASING AND 
STOCKING 

• LIGHT OR DARK FIELD FORMAT (DARK FIELD 
STANDARD) 

• HIGH STRENGTH ADHESIVE BACKING 
o CUSTOM LEGENDS AVAILABLE 






Description 



Option Guide 



Ligiit bar iegends are avaiiable with factory instailation on 
all light bars, using either standard or custom legends. 
Options LOO through L06 address our standard legend 
formats and can be specified for various size light bars in 
accordance with the Device/Option Selection Matrix. 



Ordering information 

To order light bar legends, include the appropriate option 
code along with the device catalog number. Example: to 
order the HLMP-2655 with the "OFF" legend, order as fol- 
lows: HLMP-2655 Option L01. Minimum order quantities 
vary by part number 

For custom legends, please contact your local Hewlett- 
Packard sales office or franchised Hewlett-Packard 
distributor. 



Option 


Legend Title 


LOO 


ON 


L01 


OFF 


L02 


READY 


L03 


HIGH 


L04 


LOW 


LOS 


RESET 


L06 


STOP 



Ratings and Characteristics 

The absolute maximum ratings, mechanical dimensions and 
electrical characteristics for light bars with legends are the 
same as for the standard catalog devices. Refer to the basic 
data sheet for the specified values. For use in applications 
involving high humidity conditions, please contact your 
Hewlett-Packard representative. 

As with the standard light bar devices, the radiation pattern is 
approximately Lambertion. The luminous sterance for a 
given device is the same as for the standard light bar 
products. To calculate this value, refer to the "Optical" 
section of the LED Light Bars data sheet in this catalog. 
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Dimensional Specifications for Legends 



10J2 

^ (0,430) - 

MAX. 



5.84 
(0.230) 

WAX. 



ON 



HLMP-2300 Sert0$ 




HtMP-2655 Series 



21,08 
(0,830) > 
MAX. 



10.02 
(0.430) 
MAX. 



mjBt Atl £>«WENStON$ tN MILUlMgtflES (INCMCS), 



READY 



HLMP-ZeSS Series 



Device/Option selection Matrix 







Api^Hcable tight Bar Series 
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L^end 


HLMP-23OO/*a4O0/25OO 


HtMP-265SA2755/-2855 


HtMP-2685A2785/-2a85 






HtCP-AtOO 


HtCP-CtOO 


HLCP-H100 


LOO 


ON 


X 


X 


X 


L01 
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X 


* X 


X 


L02 


READY 






X 


t03 


HIGH 


X 


X 


X 


m 


LOW ^ 


X 


X 


X 


105 


RESET 






X 


L06 


STOP 




X 


X 
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HEWLETT 
PACKARD 



INTEiySITY SELECTED yCHT BARS 



Features 

• INTENSITY SELECTION IMPROVES 
UNIFORMITY OF LIGHT OUTPUT FROM 
UNIT TO UNIT. AVAILABLE IN HIGH 
EFFICIENCY RED, YELLOW, AND HIGH 
PERFORMANCE GREEN. 

• TWO CATEGORY SELECTION SIMPLIFIES 
INVENTORY CONTROL AND ASSEMBLY. 



Description 



Light bars are now available from Hewlett-Packard which 
are selected from two adjacent intensity categories. These 
select light bars are basic catalog devices which are pre- 
sorted for luminous intensity then selected from two 
predetermined adjacent categories and assigned to one 
convenient part number. 

Example: Two luminous intensity categories are selected 
from the basic catalog HLMP-2300 production distribution 
and assigned to the part number HLMP-2300 option S02. 

Selected light bars are ideal for applications which require 
two or more light bars per panel. 



Luminous intensity selection is available for high efficiency 
red, yellow, and high performance green. 

To ensure our customers a steady supply of product, HP 
must offer selected units from the center of our production 
distribution. If our production distribution shifts, we will 
need to change the intensity range of the selected units our 
customers receive. Typically, an intensity may have to be 
changed once every 1 to 3 years. 

Current intensity selection information is available through a 
category reference chart which is available through your 
local field sales engineer or local franchised distributor. 

Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings, mechanical dimensions, 
and electrical/optical characteristics are identical to the 
basic catalog device. 



Device Selection Guide 



The following table summarizes which basic catalog devices are available with category selection. 



Fackaga 


AIGaAs Bed 


High Efficiency Reef 


Vfellow 


amm 


4 Pin In-line 


HICP-A1000PTS02 


HlMP-2300 0fTS02 


HIMP-2400 0PTS02 


H11VIP-26O0OPTS02 


8 Pin In-line 


HICP-B100DPTS02 


H11VIP-2350 0PT$02 


HHVIP-2450DPTS02 


HIMP-25500PTS02 


8 Pin DIP 

Dual Arrangement 


HICP-C100OPTSO2 


HllVlP-2600 OPT S02 


HIMP-2700 0PTS02 


HIIVIP-28D0QPTS02 


16 Pin DIP 

Quad Arrangement 


HICP-G100 0PTS02 


HIMP-26200PTS02 


HIIV1P-2720 0PTS02 


HIIVIP-28200PTS02 


16 Pin DIP 

Dual Bar Arrangement 


HlCP-FlOOOPTSOa 


HIIVIP-2635 0PTS02 


HIMP-27350PTS02 


HIMP-28350PTS02 


8 Pin DIP 

Square Arrangement 


HICP-DIOO OPT S02 


HIMP-2655DPTS02 


HIMP-2755 0PTS02 


HIIV1P-2855 0PTS02 


16 Pin DIP 

Dual Square Arangement 


HICP-6100OPTS02 


HLMP-26700PTS02 


HIIVIP-2770 0PTS02 


HIMP-28700PTS02 


16 Pin DIP 

Single Bar Arangement 


HICP-H100 0PTS02 


HIIVIP-26850PT$02 


HIMP-27650PTS02 


HlMP-28a50PT$D2 



Note: Option S02 designates a two intensity category selection. Option S02s 
of different part numbers may not have the same apparent brightness. Con- 
tact your HP Field Sales Office for design assistance. 
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Solid State Lamps 

• Optional Leadform/Packaging 

• AlGaAs Lamps 

• Special Application Lamps 

• General Purpose Lamps 

• Emitters 

• Hermetic Lamps 





Solid State Lamps 



From General to Special Purpose Lamps, Hewlett- 
Packard continues to grow its LED lamp product 
offering. This year, the broad line of lamp products is 
expanding in aspects of performance, packaging, and 
options. 

Double Hetero junction Aluminum Gallium Arsenide 
(AlGaAs) Technology is born and bred to produce high 
brightness, low current lamps in subminiature, T-1, and 
T-1 3/4 families. In addition, a special T-1 3/4 version 
offers 1 Candela (1000 mcd) performance. 

New packages are always an area of growth and 

importance to designers and Hewlett-Packard. That's 

why HP has introduced a family of 2 mm x 5 mm 

lamps, 940 nm emitter lamps, and now offers a 

T-1 3/4 bi-color lamp. In addition, HP offers a new T-2 

lamp designed as an alternative to incandescent 

backlighting. 

HP has responded to requests for options and variations 
of existing subminiature, T-1, and T-1 3/4 lamps in the 
past and this year is no exception. Subminiature lamp 
offerings grow with the addition of high brightness 
lamps, standard bends, and tape and reel options. 




■f^^mmw 



•^m- 



m ^ 



Hermetic Lamps 

In addition to Hewlett-Packard commercial solid state 
lamps, Hewlett-Packard offers a complete line of 
hermetically sealed solid state lamps which are listed on 
MIL-S-19500 Qualified Parts List. All four colors are 
supplied in the basic lamp configuration, as well as the 
following two panel mount assembly options: Option 
#001 represents an anodized aluminum sleeve and 
Option #002 represents a conductive composite sleeve 
for improved EMI/RFI shielding capabilities. 

Hermetic ultra bright lamps are provided with JAN 
and JANTX equivalent testing, two panel mount 
options, and in three colors. These devices were 
specially designed to meet the sunlight viewability 
requirements of the military market. 
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Diffused (Direct View) Lamps 



Device 


Description 


Typical 
Luminous 
intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Pacloge Outline Drawing 


Part No. 


ColorlZ] 


Pacl(age 


Lens 




0° 


HLMP-3000 


Red 
(640 nm) 


T-1 3/4 


Tinted 
Diffused 


2.0 mcd 
@ 20 mA 


75° 


1.6 V 
@20mA 


6-69 


C~ 


HLIVIP-3001 


4.0 mcd 
@20mA 








=3C3 


HLI\/IP-3002 


Thin 
Leadframe 


2.0 mcd 
@20mA 


(L_ 


HLMP-3003 


4.0 mcd 
@20mA 






HLMP-3300 


High 

Efficiency 
Red 
(626 nm) 


T-1 3/4 




3.5 mcd 
@10mA 


65° 


2.2 V 
@10mA 


6-71 


^ 


~\. 


HLIVIP-3301 


7.0 mcd 
@10mA 


HLI\/IP-3762 


15.0 mcd 
@10mA 


HLIVIP-D400 


Orange 
(608 nm) 


3.5 mcd 
@10mA 


2.2 V 
@10mA 










HLIVIP-D401 


7.0 mcd 
@ 10 mA 


HLIVIP-3400 


Yellow 
(585 nm) 


4.0 mcd 
@ 10 mA 


75° 


2.2 V 
@10mA 


HLMP-3401 


8.0 mcd 
@10mA 


HLMP-3862 


12.0 mcd 
@10mA 


D D ij 


HLMP-3502 


Green 
(569 nm) 


2.4 mcd 
@10mA 


75° 


2.3 V 
@10mA 


HLMP-3507 


5.2 mcd 
@10mA 


HLIVIP-3962 


11.0 mcd 
:@10mA 





HLIVIP-320Q 


Red 
(640 nm) 


T-1 3/4 
Low Profile 


Tinted 
Diffused 


2.0 mcd 
@20mA 


60° 


1.6 V 
@20mA 


6-75 


HLIVIP-3201. 


4.0 mcd 
@20mA 


1 


p 


J ; 


HLMP-3350 


High 

Efficiency 
Red 
(626 nm) 


3.5 mcd 
@10mA 


50° 


2.2V 
@10mA 


HLMP-3351 


9,0 mcd 
@ 10 mA 


HLMP-3450 


Yellow 
(585 nm) 


4.0 mcd 
@10mA 


2.2 V 
@10mA 


HLMP-3451 


10.0 mcd 
@10mA 




HLMP-3553 


Green 
(569 nm) 


3.2 mcd 
@10mA 


2.3 V 
@10mA 




J 


HLMP-3554 


10.0 mcd 
@10mA 
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Diffused (Direct View) Lamps (cont.) 



Device 


Description 


Typical 
Luminous 
Intensity 


201/211] 


Typical 
Forward 
Voltage 


Page 
No. 


Pacl(age Outline Drawing 


Part No. 


CoiorlZ] 


Package 


Lens 


; 


-^ 


HLIVIP-1000 


Red 
(640 nm) 


T-1 


Tinted 
Diffused 


1.0 mcd 
@20mA 


60° 


1.6 V 
@20mA 


6-58 




1 


HLIVIP-1002 


2.5 mcd 
@20mA 




J L 




HLIVIP-1080 


Untinted 
Diffused 


1.5 mcd 
@20mA 


HLiViP-1300 


Higii 

Efficiency 
Red 
(626 nm) 


Tinted 
Diffused 


2.0 mcd 
@10mA 


60° 


2.2 V 
@10mA 


6-60 


HLIVIP-1301 


2.5 mcd 
@ 10 mA 


HLIViP-1302 


4.0 mcd 
@10mA 


HLIVIP-1385 


10.0 mcd 
@10mA 


L 


HLI\/IP-K400 


Orange 
(608 nm) 


2.0 mcd 
@10mA 


2.2 V 
@10mA 




HLiVIP-K401 


2.5 mcd 
@10mA 


HLIVIP-K402 


4.0 mcd 
@10mA 


HLIVIP-1400 


Yeilow 
(585 nm) 


2.0 mcd 
@10mA 


2.2 V 
@10mA 


HLIVIP-1401 


3.0 mcd 
©10 mA 


HLIVIP-1402 


4.0 mcd 
@10mA 


HLIVIP-1485 


10.0 mcd 
@10mA 


HLI\/IP-1503 


Green 
(569 nm) 


2.0 mcd 
@ 10 mA 


2.3 V 
@10mA 


HLIVIP-1523 


4.0 mcd 
@10mA 


HLiVIP-1585 


6.0 mcd 
@10mA 


P 


HLIVIP-1200 


Red 
(640 nm) 


T-1 

Low Profile 


Untinted 
Non-Diffused 


1.0 mcd 
@20mA 


120° 


' 1.6 V 
@ 20 mA 


6-58 




JL" 




HLI\/IP-1201 


2.5 mcd 
@20mA 


HLI\/IP-1350 

■ ■ 


High 

Efficiency 
Red 
(626 nm) 


Tinted 
Diffused 


2.0 mcd 
@10mA 


54° 


2.2 V 
@10mA 


HLIVIP-1450 


Yellow 
(585 nm) 


2.2 V 
@10mA 








HLI\/IP-1550 


Green 
(569 nm) 


2.3 V 
@10mA 
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Diffused (Direct View) Lamps (cont.) 



Device 


Description 


Typical 
Luminous 
Intensity 


201/2111 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


ColorlZ] 


Package 


Lens 


=fl|c 


HLMP-6000 


Red 
(640 nm) 


Subminiature 


Tinted 
Diffused 


1.2 mcd 
@10mA 


90°C 


1.6 V 
@10mA 


6-38 


HLMP-6001 


3.2 mcd 
@10mA 


HLMP-6300 


High 

Efficiency 
Red 
(626 nm) 


3.0 mcd 
@10mA 


2.2 V 
@10mA 


HLMP-6305 


High 

Efficiency 

Red 


Untinted 
Non-Diffused 


12 mcd 
@10mA 


70° 


2.2 V 
@10mA 


6-32 


HLMP-Q400 


Orange 
(608 nm) 


Tinted 
Diffused 


3.0 mcd 
@10mA 


90° 


2.2 V 
@10mA 


6-38 


HLMP-6400 


Yellow 
(585 nm) 


2.2 V 
@10mA 


HLMP-6405 


Untinted 
Non-Diffused 


12 mcd 
@10mA 


70° 


2.2 V 
@10mA 


6-32 


HLMP-6500 


Green 
(569 nm) 


Tinted 
Diffused 


3.0 mcd 
@10mA 


90° 


2.2 V 
@10A 


6-38 


HLMP-6505 




— 


Untinted 
Non-Diffused 


12 mcd 
@10mA 


70° 


2.3 V 
@10mA 


6-32 




D 
D 





O 

8 

n 




HLMP-6203 
HLMP-6204 
HLMP-6205 
HLMP-6206 
HLMP-6208 


Red 
(640 nm) 


3 
4 
5 
6 
8 

3 
4 
5 
6 
8 

3 
4 
5 
6 
8 

3 
4 
5 
6 
8 


Tinted 
Diffused 


1.2 mcd 
@10mA 


90° 


1.6 V 
@ 10 mA 


6-43 


HLMP-6653 
HLMP-6654 
HLMP-6655 
HLMP-6656 
HLMP-6658 


High 

Efficiency 
Red 
(626 nm) 


3.0 mcd 
@10mA 


2.2 V 
@10mA 


=, ^„ 


HLMP-6753 
HLMP-6754 
HLMP-6755 
HLMP-6756 
HLMP-6758 


Yellow 
(585 nm) 


2.2 V 
@10mA 












HLMP-6853 
HLMP-6854 
HLMP-6855 
HLMP-6856 
HLMP-6858 


Green 
(569 nm) 


2.3 V 
@10mA 



*Array Length 
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2mm Flat Top Lamps 



Device 


Description 


Typical 
Luminous 
intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Paci(age Outline Drawing 


Part No. 


ColorIZ] 


Pacicage 


Lens 


A 


HLMP-1800 


High 

Efficiency 
Red 
(626 nm) 


2mm Flat 
Top, Round 
Emitting 
Surface 


Tinted 
Diffused 


1.8 mcd 
@10mA 


140° 


2.2 V 
@10mA 


6-44 


1 


\ 


1 


HLMP-1801 


2.9 mcd 
@10mA 




IL 


k 




HLMP-1819 


Yellow 
(585 nm) 


1.5 mcd 
@10mA 


2.2 V 
@10mA 


HLMP-1820 


2.5 mcd 
@10mA 


HLMP-1840 


Green 
(569 nm) 


2.0 mcd 
@ 10 mA 


2.3 V 
@10mA 




HLMP-1841 


3.0 mcd 
@10mA 


n 


HLMP-L250 


High 

Efficiency 
Red 
(626 nm) 


2mm Flat 
Top, Square 
Emitting 
Surface 


Tinted 
Diffused 


1.8mcd 
@10mA 


140° 


2.2 V 
@10mA 


6-50 


r 


^M^ 


1 


HLMP-L251 


2.9 mcd 
@10mA 




JL 




HLMP-L350 


Yellow 
(585 nm) 


1.5 mcd 
@10mA 


2.2 V 
@10mA 


HLMP-L351 


2.5 mcd 
@10mA 




HLMP-L550 


Green 
(569 nm) 


2.0 mcd 
@10mA 


2.3 V 
@10mA 


c 


P, 


] 


HLMP:L551 


3.0 mcd 
@10mA 



4mm Flat Top Lamps 



Device 


Description 


Typical 
Luminous 
intensity 


261/2(11 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


CoiorlZ] 


Package 


Lens 


D 






HLMP-M200 


High 

Efficiency 
Red 
(626 nm) 


4mm Flat 
Top 


Tinted 
Diffused 


5.0 mcd 
@ 20 mA 


150° 


2.2 V 
@10mA 


6-54 


HLMP-M201 


7.0mcd 
@ 20 mA 








HLMP-M250 


Tinted 
Non-Diffused 


5.0 mcd 
@10mA 


HLMP-M251 


7.0 mcd 
@10mA 


HLMP-M300 


Yellow 
(585 nm) 


Tinted 
Diffused 


5.0 mcd 
@ 20 mA 


2.2 V 
@10mA 


f B BJ 


HLMP-M301 


7.0 mcd 
@20mA 


HLMP-M350 


Tinted 
Non-Diffused 


5.0 mcd 
@10mA 


HLMP-M351 


7.0 mcd 
@ 10 mA 


HLMP-M500 


Green 
(569 nm) 


Tinted 
Diffused 


7.0 mcd 
@20mA 


2.3 V 
@10mA 


HLMP-M501 


10.0 mcd 
@20mA 


HLMP-M550 


Tinted 
Non-Diffused 


10.0 mcd 
@10mA 








HLMP-M551 


16.0 mcd 
@10mA 



6-6 



High Intensity Lamps 



Device 


Description 


Typical 
Luminous 
Intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


ColorIZ] 


Package 


Lens 


/ 




\ 


HLIVIP-3050 


Red 
(640 nm) 


T-13/4 


Tinted 
Non-Diffused 


2.5 mcd 
@20mA 


24° 


1.6 V 
@ 20 mA 


6-69 


HLiViP-3315 


High 

Efficiency 
Red 
(626 nm) 


18.0 mcd 
@10mA 


35° 


2.2 V 
@10mA 


6-81 


/ 






HLI\/IP-3316 


30.0 mcd 
@10mA 


HLIVlP-3415 


Yeiiow 
(585 nm) 


18.0 mcd 
@10mA 


2.2 V 
@10mA 


HLIVIP-3416 


30.0 mcd 
@10mA 


HLMP-3517 


Green 
(569 nm) 


10.0 mcd 
@10mA 


24° 


2.3 V 
@10mA 




HLI\/IP-3519 


25.0 mcd 
@10mA 


A 


HLIVIP-3365 


High 

Efficiency 
Red 
(626 nm) 


T-1 3/4 
Low Profiie 


Tinted 
Non-Diffused 


10.0 mcd 
@ 10 mA 


,45° 


2.2 V 
@10mA 


6-75 


1 — \ 


HLIVIP-3366 


18.0 mcd 
@10mA 


■ ( 


.<=-^ 


\ 


HLiVIP-3465 


Yeiiow 
(585 nm) 


12.0 mcd 
@10mA 


2.2 V 
@10mA 


HLI\/IP-3466 


18.0 mcd 
@10mA 


HLIViP-3567 


Green 
(569 nm) 


7.0 mcd 
@10mA 


40° 


2.3 V 
,@10mA 


u 


HLiVIP-3568 


15.0 mcd 
@10mA' 


n 


HLIVIP-1071 


Red 
(640 nm) 


T-1 


Untinted 
Non-Diffused 


2.0 mcd 
@20mA 


45° 


1.6 V 
@ 20 mA 


6-58 




JL 


i 


HLMP-1320 


High 

Efficiency 
Red 
(626 nm) 


12.0 mcd 
@10mA 


45° 


2.2 V 
@ 10 mA 


6-65 


HLiViP-1321 


Tinted 
Non-Diffused 


HLMP-1420 


Yeiiow 
(585 nm) 


Untinted 
Non-Diffused 


12.0 mcd 
@10mA 


2.2 V 
@ 10 mA 


HLMP-1421 


Tinted 
Non-Diffused 


HLiVIP-1520 


Green 
(569 nm) 


Untinted 
Non-Diffused 


12.0 mcd 
@10mA 


2.3 V 
@ 10 mA 


( 


rs 

<^^ 


) 


HLMP-1521 


Tinted 
Diffused 



Rectangular Lamps 



Device 


Description 


Typical 
Luminous 
Intensity 


2ei/2in 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Colorizi 


Package 


Lens 








HLMP-0300 


High 

Efficiency 
Red 
(626 nm) 


Rectangular 


Tinted 
Diffused 


2.5 mcd 
@20mA 


100° 


2.2 V 
@20mA 


6-95 
















HLI\/IP-0301 


5.0 mcd 
@20mA 


HLiVIP-0400 


Yeiiow 
(585 nm) 


2.5 mcd 
@ 20 mA 


2.2 V 
@20mA 












HLI\/IP-0401 


5.0 mcd 
.@20mA 


I 
f 




HLIVIP-0503 


Green 
(569 nm) 


2.5 mcd 
@20mA 


2.3 V 
@20mA 




i 






HLiVIP-0504 


5.0 mcd 
@20mA 
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2 mm X 5 mm Rectangular Lamps 



Device 


Description 


Typical 
Luminous 
Intensity 


20i/2ni 


Typical 
Forward 
Vbltage 


Page 
No. 


Paclcage Outline Drawing 


Part No. 


ColorIZ] 


Package 


Lens 




HLIVIP-S200 


Higii 

Efficiency 
Red 
(626 nm) 


2 mm X 5 mm 
Rectangular 


Tinted 
Diffused 


3.5 mcd 
@ 20 mA 


' 110° 


2.2 V 
@20mA 


6-91 








HLI\/IP-S201 


4.8 mcd 
@20mA 


^ L 






HLIVIP-S300 


Yellow 
(585 nm) 


2.1 mcd 
@20mA 


2.2 V 
@20mA 


HLIVIP-S301 


3.5 mcd 
@20mA 


HLIVIP-S400 


Orange 
(608 nm) 


3.5 mcd 
@20mA 


2.2 V 
@20mA 




HLIVIP-S401 


4.8 mcd 
@20mA 








HLIVIP-S500 


Green 
(569 nm) 


4.0 mcd 
@20mA 


2.3 V 
@20mA 


\n a\ 




HLIVIP-SSOI 


5.8 mcd 
@20mA 



AIGaAs Lamps 



Device 



Package Outline Drawing 



Part No. 



Description 



Color[2] 



Package 



Lens 



Typical 
Luminous 
Intensity 



201/2111 



Maximum 
Forward 



r\ 




Q 






HLIVIP-DIOI 



HLMP-D105 



HLMP-K101 



HLiVIP-K105 



HLiVIP-QIOI 



AIGaAs 
Red 
(637 nm) 



T-1 3/4 



Tinted 
Diffused 



T-1 



Subminiature 



70 mcd 
@20mA 



240 mcd 
@20mA 



45 mcd 
@ 20 mA 



65 mcd 
@ 20 mA 



45 mcd 
@20mA 



2.2 V 
@20mA 



24° 



60° 



2.2 V 
5 20 mA 



45° 



70° 



2.2V 
S 20 mA 
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Low Current AIGaAs Lamps 



Device 



Package Outline Drawing 



Part No. 



Description 



ColorlZ] 



Pacl(age 



Lens 



Typicai 
Luminous 
intensity 



201/2111 



iVIaximum 
Forward 
Vbitage 



Page 
No. 



r^ 




e 






HLMP-D150 



AIGaAs 
Red 
(637 nm) 



HLMP-D155 



HLMP-K150 



HLMP-K155 



HLMP-Q150 



T-1 3/4 



Tinted 
Diffused 



T-1 



Subminiature 



3.0 mcd 
@1mA 



10 mcd 
@1 mA 



2.0 mcd 
@1 mA 



3.0 mcd 
@1mA 



1.8 mcd 
@1mA 



65° 



240 



60° 



45° 



70° 



3.0 V 
@20mA 



6-24 



3.0 V 
@20mA 



3.0 V 
S20mA 



Very High Intensity AIGaAs Lamps 














Device 


Description 


Typical 
Luminous 
intensity 


201/2 


Typical 
Forward 
Voltage 


Page 
No. 


Paci(age Outline Drawing 


Part No. 


Color 


Package 


Lens 


c 


■N 

3 


HLMP-4100 


AIGaAs 
Red 
(637 nm) 


' T-1 3/4 


Untinted 
Non-Diffused 


750 mcd 
@ 20 mA 


8° 


1.8 V 
@20mA 


6-28 


HLMP-4101 


1000 mcd 
@20mA 



6-9 



Low Current Lamps 
















Device '! 


Description 


Typical 
Luminous 
intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


CoiorIZ] 


Paci(age 


Lens 


(^ 


HLIVIP-4700 


High 

Efficiency 
Red 
(626 nm) 


T-13/4 ^ 


Tinted 
Diffused 


2:0 mcd 
• @2mA 


50° 


1.8 V 
@2mA 


6-102 


~ 




p 


HLMP-4719 


Yellow 
(585 nm) 


1.8 mcd 
@2mA 


1.9 V 
,@2mA 






) 


L 

1 D D 


HLMP-4740 


Green 
(569 nm) 


1.8 mcd 
@2mA 


1.8 V 
.@2mA 




JL 


1 


HLMP-1700 


High 

Efficiency 
Red 
(626 nm) 


T-1 


Tinted 
Diffused 


1.8 mcd 
@2mA 


50° 


1.8 V 
;@ 2 mA 


HLMP-1719 


Yellow 
(^85 nm) 


1.6 mcd 
@2mA 


1.9 V 
@2mA 


L 


HLMP-1790 


Green 
(569 nm) 


1.6 mcd 
@2 mA : 


1.8 V 
@2mA 




HLMP-7000 


High 

Efficiency 
Red 
(626 nm) 


Subminiature 


Tinted 
Diffused 


0.8 mcd 
@2mA 


90° 


1.8V 
@2mA 


HLMP-7019 


Yellow 
(585 nm) 


0.6 mcd 
@2mA 


1.9 V 
@2mA 


HLMP-7Q40 


Green 
(569nm) 


0.6 mcd 
@2mA 


1.8 V 
@2mA 


m ' 


HLMP-1740 


High 

Efficiency . 
Red 
' (626 nm) 


2 mm Flat 
Top, Round 
Emitting 
Surface 


Tinted 
Diffused 


0.5 mcd 
, @2mA 


140° 


1.8 V - 
@2mA 


6-44 


^ ( 


(f 


r 

■ 

1 


HLMP-1760 


Yellow 
(585 nm) 


0.4 mcd 
@2mA 


1.9 V 
@,2mA 
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Ultrabright Lamps 



Device 



Package Outline Drawing 



Part No. 



Description 



CoiorlZ] 



Pacl(age 



Lens 



Typical 
Luminous 
Intensity 



201/2111 



Typical 
Forward 
Voltage 



No. 



r\ 



m 




HLMP-3750 



High 

Efficiency 
Red 
(626 nm) 



T-1 3/4 



Untinted 
Non-Diffused 



125 mcd 
@20mA 



24° 



HLMP-3850 



Yellow 
(585 nm) 



140 mcd 
@20mA 



HLMP-3950 



Green 
(569 nm) 



120 mcd 
@20mA 



2.2 V 
@ 20 mA 



2.2 V 
S20mA 



2.3 V 
S20mA 



6-98 







HLMP-3390 



High 

Efficiency 
Red 
(626 nm) 



T-1 3/4 
Low Profile 



Untinted 
Non-Diffused 



55 mcd 
@20mA 



32° 



HLMP-3490 



Yellow 
(585 nm) 



HLMP-3590 



Green 
(569 nm) 



2.2 V 
3 20 mA 



2.2 V 
D20mA 



2.3 V 
^20mA 



n 



HLMP-1340 



High 

Efficiency 
Red 
(626 nm) 



HLMP-1440 



Yellow 
(585 nm) 



HLMP-1540 



Green 
(569 nm) 



T-1 

Low Profile 



Untinted 
Non-Diffused 



35 mcd 
@20mA 



45° 



2.2 V 
S20mA 



2.2 V 
S 20 mA 



2.3 V 
®20mA 



6-11 



Integrated Resistor Lamps 



Device 


Description 


Typicai 
Luminous 
intensity 


201/2111 


Typicai 
Forward 
Current 


Page 
No. 


Paclcage Outline Drawing 


Part No. 


Color[2] 


Paci(age 


Lens 


r^ 


Y 


HLIVIP-3105 


Red 
(640 nm) 


T-1 3/4 


Tinted 
Diffused 


2mcd 
@5V 


75° 


13 mA 
@5V 


6-106 






HLMP-3112 


High 

Efficiency 
Red 
(626 nm) 


2 mod 
@12V 


13 mA 
@12V 


HLI\/IP-3600 
HLMP-3601 


4mcd 
@5V 
4mcd 
@12V 


65° 


10 mA 
@5V 
13 mA 
@12V 






— > 


i 


Jt 










HLMP-3650 


Yellow 
(585 nm) 


4mcd 
@5V 


75° 


10 mA 
@5V 


HLMP-3651 


4mcd 
@12V 


13 mA 
@12V 


O fmlj 


HLMP-3680 


Green 
(569 nm) 


4mcd 
@5V 


12 mA 
@5V 


HLMP-3681 


4mcd 
@12V 


13 mA 
@12V 




n 


HLMP-1100 


Red 
(640 nm) 


T-1 


Tinted 
Diffused 


1.5 mod 
@5V 


60° 


13 mA 
@5V 


?i 


3 


HLMP-1120 


Untinted 
Diffused 


50° 




HLMP-1600 


High 

Efficiency 
Red 
(626 nm) 


Tinted 
Diffused 


4mcd 
@5V 


60° 


10 mA 
@5V 


HLMP-1601 


4mcd 
@12V 


13 mA 
@12V 


HLIVIP-1620 


Yellow 
(585 nm) 


4mcd 
@5V 


10 mA 
@5V 


HLMP-1621 


4mcd 
@12V 


13mA 
@ 12 V 





HLMP-1640 


Green 
(569 nm) 


4 mod 
@5V 


12 mA 
@5V 


HLMP-1641 


4mcd 
@12V 


13 mA 
@12V 


L,,.,L 




C3 


HLIVIP-6600 


High 

Efficiency 
Red 
(626 nm) 


Subminiature 


Tinted 
Diffused 


5.0 mod 
@5V 


90° 


10 mA 
@5V 


6-110 


-^ (^ 


HLIVIP-6620 


2.0 mcd 
@ 5 V 


3.5 mA 
@5V 


HLIVIP-6700 


Yellow 
(585 nm) 


5.0 mcd 
@5V 


10 mA 
@5V 


HLMP-6720 


2.0 mcd 
@5V 


2.5 mcd 
@5V 


HLMP-6800 


Green 
(569 nm) 


5.0 mcd 
@5V 


10 mA 
@5V 


HLMP-6820 


2.0 mcd 
@5V 


3.5 mA 
@5V 


A 


HLMP-1660 


High 

Efficiency 
Red 
(626 nm) 


2mm Flat 
Top, Round 
Emitting 
Surface 


Tinted 
Diffused 


1.0 mcd 
@5V 


140° 


10 mA 
@5V 


6-44 


r^ 




i 


HLMP-1661 


1.0 mcd 
@12V 


13 mA 
@5V 


y 


IL\ 


HLI\/IP-1674 


Yellow 
(585 nm) 


1.0 mcd 
@5V 


10 mA 
@5V 


HLI\/IP-1675 


1.0 mcd 
@12V 


13 mA 
@12V 


HLMP-1687 


Green 
(569 nm) 


1.0 mcd 
@5V 


10 mA 
@5V 




t^ 


^ 


f 


HLMP-1688 


1.0 mcd 
@12V 


13 mA 
@12V 
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Surface Mount Lamps (Gi 


jII Wing Lead) 












Device 


Description 


Typical 
Luminous 
Intensity 


2ei/2in 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Cojorizi 


Package 


Lens 


"0= 


HLMP-6000 
Option Oil 


Red 
(640 nm) 


Subminiature 
Gull Wing 
Lead 
Configuration 


Tinted 
Diffused 


1.2 mcd 
@10mA 


90° 


1.6 V 
@10mA 


6-122 


HLMP-6300 
Option Oil 


High 

Efficiency 
Red 
(626 nm) 


3.0 mcd 
@10mA 


2.2 V 
@10mA 


HLIVIP-6400 
Option Oil 


Yellow 
(585 nm) 


2.2 V 
@10mA 


HLMP-6500 
Option Oil 


Green 
(569 nm) 


2.3 V 
@10mA 




HLMP-7000 
Option Oil 


Low Current 
High 

Efficiency 
Red 
(626 nm) 


0.8 mcd 
@2mA 


70° 


1.8 V 
@2mA 


HLMP-7019 
Option 011 


Low Current 
Yellow 
(585 nm) 


0.6 mcd 
@2mA 


1.9 V 
@2mA 


HLMP-7040 
Option Oil 


Low Current 
Green 
(569 nm) 


HLMP-6600 
Option Oil 


Integrated 

Resistor 

High 

Efficiency 

Red 

(626 nm) 


2.4 mcd 
@5V 


80° 


9.6 mA 
@5V 


HLMP-6620 
Option Oil 


0.6 mcd 
@5V 


3.5 mA 
@5V 



Surface Mount Lamps (Yoke Lead) 



Device 


Description 


Typical 
Luminous 
intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


ColorlZ] 


Package 


Lens 








HLMP-6000 
Option 021 


Red 
(640 nm) 


Subminiature 
Yoke Lead 
Configuration 


Tinted 
Diffused 


1.2 mcd 
@10mA 


90° 


1.6 V 
@10mA 


6-126 




O 




1 i; ii 


II II 1 


HLMP-6300 
Option 021 


High 

Efficiency 
Red 
(626 nm) 


3.0 mcd 
@10mA 


2.2 V 
@10mA 










p^ 


^-^r^ 


( ) 




HLMP-6400 
Option 021 


Yellow 
(585 nm) 


2.2 V 
@10mA 




V y 




HLMP-6500 
Option 021 


Green 
(569 nm) 


2.3 V 
@10mA 


HLMP-7000 
Option 021 


Low Current 
High 

Efficiency 
Red 
(626 nm) 


0.8 mcd 
@2mA 


70° 


1.8 V 
@2mA 


HLMP-7019 
Option 021 


Low Current 
Yellow 
(585 nm) 


0.6 mcd 
@2mA 


1.9 V 
@2mA 


HLMP-7040 
Option 021 


Low Current 
Green 
(569 nm) 


HLMP-6600 
Option 021 


Integrated 

Resistor 

High 

Efficiency 

Red 

(626 nm) 


2.4 mcd 
@5V 


80° , 


9.6 mA 
@5V 








HLMP-6620 
Option 021 


0.6 mcd 
@5V 


3.5 mA 
@5V 
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Tape and Reel: Solid State Lamps 



Device 



Package Outline Drawing 



Part No. 



Description 



ColorIZ] 



Package 



Lens 



Typical 
Luminous 
Intensity 



2el/2ni 



Typical 
Forward 
Voltage 



OK 



HLMP-3300 
Option 001 



HLiViP-3300 
Option 002 



HLIVIP-1301 
Option 001 



HLIVIP-1301 
Option 002 



High 

Efficiency 
Red 
(626 nm) 



T-1 3/4 



Tinted 
Diffused 



3.5 mcd 
@10mA 



T-1 



2.5 mcd 
@ 10 m A 



65° 



60° 



2.2 V 
@10mA 



Right Angle Indicators without current limiting resistor 








Device 


Description 


Typical 
Luminous 
Intensity 


2ei/2lil 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Coior(2] 


Package 


Lens 




C 


tc 


HN 


HLMP-3001 
Option 010 


Red 
(640 nm) 


T-1 3/4 
Right 
Angle 
Indicator 


Red 
Diffused 


4.0 mcd 
@20mA 


75° 


1.6 V 
@20mA 


6-139 


HLMP-3300 
Option 010 


High 

Efficiency 
Red 
(626 nm) 


6.0 mcd 
@ 10 mA 


65° 


2.2 V 
@10mA 


TT 


y 




HLMP-3400 
Option 010 


Yellow 
(585 nm) 


Yellow 
Diffused 


6.0 mcd 
@10mA 


75° 


2.2 V 
@ 10 mA 


HLMP-3502 
Option 010 


Green 
(569 nm) 


Green 
Diffused 


2.4 mcd 
@10mA 


75° 


2.3 V 
@10mA 








HLMP-1002 
Option 010 


Red 
(640 nm) 


T-1 
Right 
Angle 
Indicator 


Red 
Diffused 


2.5 mcd 
@20mA 


125° 


1.6 V 
@20mA 


6-137 


( 


3 C 






HLMP-1301 
Option 010 


High 

Efficiency 
Red 
(626 nm) 


2.5 mcd 
@10mA 


60° 


2.2 V 
@ 10 mA 




II 




U [j ' U 


HLMP-1401 
Option 010 


Yellow 
(585 nm) 


Yellow 
Diffused 


3.0 mcd . 
@10mA 


2.2 V 
@10mA 


HLMP-1503 
Option 010 


Green 
(569 nm) 


Green 
Diffused 


2.0 mcd 
@10mA 


2.3 V 
@10mA 








HLMP-6000 
Option 010 


Red 
(640 nm) 


Subminiature 
Right 
Angle 
indicator 


Red 
Diffused 


1.2 mcd 
@10mA 


90° 


1.6 V 
@10mA 


6-136 


c 


) c 






HLMP-6300 
Option 010 


High 

Efficiency 
Red 
(626 nm) 


3.0 mcd 
@ 10 mA 


2.2 V 
@10mA 




11 11 






HLMP-6400 
Option 010 


Yellow 
(585 nm) 


Yellow 
Diffused 


2.2 V 
@10mA 












HLMP-6500 
Option 010 


Green 
(569 nm) 


Green 
Diffused 


2.3 V 
@10mA 
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Right Angle Indicators without current limiting resistor (cont.) 








Device 


Description 


Typical 
Luminous 
intensity 


2ei/2l'l 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Coiori^l 


Paclcage 


Lens 






HLMP-1301 
Option 104 


High 

Efficiency 
Red 
(626 nm) 


T-1 

Right Angle 

Indicator 

4-Element 

Array 


Tinted, 
Diffused 


2.5 mcd 
@10mA 


60° 


2.2 V 
@lOmA 


6-138 


oo 

11 U U II u u u u u 


OO 

TTTI 


c 


. II 


HLMP-1401 
Option 104 


Yellow 
(585 nm) 


3.0 mcd 
@10mA 


2.2 V 
@10mA 




HLMP-1503 
Option 104, 


Green 
(569 nm) 


2.0 mcd 
@10mA 


2.2 V 
©lOrnA 


O 


"N 




HLMP-5029 


Right Angle Housing for T-1 3/4 Lamps 




6-141 





















Right AngI 


e Indicators with current limiting resistor 










Device 


Description 


Typical 
Luminous 
intensity 


201/21U 


Typical 
Forward 
Current 


Page 
No. 


Package Outline Drawing 


Part No. 


CoiorlZ] 


Paclcage 


Lens 




o 


rTi\ 


HLMP-3112 
Option 010 


Red 
(640 nm) 


T-1 3/4 
Right Angle 
Indicator 


Red 
Diffused 


2 mcd 
@12V 


75° 


13 mA 
@12V 


6-139 


"^ 


u ^ 




HLMP-3105 
Option 010 


2 mcd 
@5V 


13 mA 
@5V 


TT 


^r 




HLMP-3600 
Option 010 


High 

Efficiency 
Red 
(626 nm) 


4 mcd 
@.5V 


65° 


10 mA 
@5V 


HLMP-3650 
Option 010 


Yellow 
(585 nm) 


Yellow 
Diffused 


75° 


10 mA 
@5V 


HLMP-3680 
Option 010 


Green 
(569 nm) 


Green 
Diffused 


12 mA 
@5V 








HLMP-1100 
Option 010 


Red 
(640 nm) 


T-1 

Right Angle 

Indicator 


Red 
Diffused 


1.5 mcd 
@5V 


60° 


13 mA 
@5V 


6-137 




o 


c 






HLMP-1600 
Option 010 


High 

Efficiency 
Red 
(626 nm) 


4 mcd 
@5V 


10 mA 
@5V 










HLMP-1620 
Option 010 


Yellow 
(585 nm) 


Yellow 
Diffused 


10 mA 
@5V 












HLMP-1640 
Option 010 


Green 
(569 nm) 


Green 
Diffused 


12 mA 
@5V 




6-:15 



Emitter Components 



Device 


Description 


Features 


Page 
No. 


Package Outline Drawing 


Part No. 


H^B 


HEMT-6000 


700 nm High Intensity 
Subminiature Emitter 


• Visible (Near IR) emmision facilitates alignment. 

• Compatible with most silicon phototransistors 
and photodiodes. 


6-122 


( 


. /^r\ 


HEIVIT-3301 


940 nm T-1 3/4 
High Radiant 
Emitter 


• Efficiency at Low Currents 

• Radiated spectrum matches response of silicon 
photodetectors 

• Non-saturated, high radiant flux output 


6-116 


, » " 








HEMT-1001 


940 nm T-1 
High Radiant 
Emitter 


Ciln '. ® 





Notes: 1) 281/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 
2) Dominant wavelength 



Mounting Hardware 



Device 


Description 


Page 
No. 


Pacicage Outline Drawing 


Part No. 


/nn\ 






HLMP-0103 


Mounting Clip and Ring for T-1 3/4 Lamps 


6-144 


,E 


I 
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T-1 3/4 Bicolor Solid State Lamp 



Device 


Description 


Typical 
Luminous 
Intensity 


201/2 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Package 


Lens 




/^ 


HLMP-4000 


High 

Efficiency 
Red 
(626 nm) 


T-1 3/4 


Untinted 
Diffused 


5.0 mcd 
@10mA 


65° 


2.1V 
@10mA 


6-113 




e 


Green 
(569 nm) 


8.0 mcd 
@10mA 


2.3 V 
@10mA 



T-2 Incandescent Alternative Lamps 












Device 


Description 


Typical 
Luminous 
intensity 


201/2 


Typical 
Forward 
Voltage 


Page 
No. 


Package Outline Drawing 


Part No. 


Color 


Package 


Lens 




HLI\/IP-A200 


High 

Efficiency 
Red 
(626 nm) 


T-2 


Tinted 
Non-Diffused 


40 mcd 
@50mA 


114° 


4.2 V 
@50mA 


6-85 








t 


1 




T 


-1 


HLIVIP-A300 


Yellow 
(585 nm) 


40 mcd 
@50mA 


4.3 V 
@50mA 


fit 


3 CD 


°3 


HLIV1P-A500 


Green 
(569 nm) 


40 mcd 
@50mA 


124° 


4.6 V 
@50mA 
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Hermetically Sealed and High Reliability LED Lamps 



Device 



Package Outline Drawing 



Part Wo. 



Description 



CoiorIZ] 



Paclcage 



Lens 



Typical 
Luminous 
Intensity 



20 1/211] 



Typical 
Forward 
Voltage 



Page 
No. 




1N5765 

JAN1N5765[4] 

JANTX1N5765[4] 



Red 
(640 nm) 



Hermetic/ 
T0-46I3] 



Red 
Diffused 



1.0 mcd 
@20mA 



70° 



1N6092 '- 

JAN1N6092W 

JANTX1N6092[4] 



Higii 

Efficiency 
Red 
(626 nm) 



5.0 mcd 
@20mA 



1N6093 

JAN1N6093[4] 

JANTX1N6093[4] 



Yeiiow 
(585 nm) 



Yeiiow 
Diffused 



1N6094 

JAN1N6094[4] 

JANTX1N6094[4] 



Green 
(572 nm) 



Green 
Diffused 



3.0 mcd 
@ 25 mA 



1.6 V 
@ 20 mA 



2.0 V 
@20mA 



2.1V 
@25mA 



6-146 





HLIVIP-0904 
HLIViP-0930 
HLIViP-0931 



Red 
(640 nm) 



Panel Mount 
Version 



Red 
Diffused 



1.0 mcd 
@20mA 



HLIVIP-0354 

JANi\/i19500/ 
5190114] 

JTXiV!19500/ 
51902[4] 



Higii 

Efficiency 
Red 
(626 nm) 



5.0 mcd 
@ 20 mA 



HLIVIP-0454 

JANI\/I19500/ 
52001 [4] 
JTXiVI19500/ 
52002[4] 



Yeiiow 
(585 nm) 



Yeiiow 
Diffused 



HLI\/iP-0554 

JANIVI19500/ 
52101 [4] 
JTXi\/I19500/ 
52102[4] 



Green 
(572 nm) 



Green 
Diffused 



3.0 mcd 
@25mA 



t6V 
@20mA 



2.0V : 
@20mA 



2.1V 
@25mA 



6-146 



NOTES: 

1. 01/2 is tiie off-axis angle at wliicii tiie luminous intensity is half thie axial luminous Intensity. 

2. Dominant Wavelengtii. 

3. PC Board l\/lountable. 

4. Military Approved and qualified for High Reliability Applications. 
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Hermetically Sealed and High Reliability LED Lamps (cont.) 



Device 



Package Outline Drawing 



Part No. 



Description 



Coiorl^l Pacl<age 



Lens 



Typicai 
Luminous 
Intensity 



20 1/Zlil 



Typical 
Forward 
Voltage 



No. 



./^r^ 






HLIVIP-0363 
HLMP-0391 
HLMP-0392 



High 

Efficiency 
Red 
(626 nm) 



Hermetic 
TO-1813] 



HLMP-0463 
HLIVIP-0491 
HLI\/1P-0492 



Yellow 
(585 nm) 



HLMP-0563 
HLMP-0591 
HLMP-0592 



Green 
(572 nm) 



HLMP-0364 
HLIVIP-0365 
HLIVIP-0366 



Higii 

Efficiency 
Red 
(626 nm) 



Panel 
Mount 
Version 



HLMP-0464 
HLMP-0465 
HLMP-0466 



Yellow 
(585 nm) 



HLMP-0564 
HLMP-0565 
HLMP-0566 



Green 
(572 nm) 



Clear 
Class 



Clear 
Glass 



50mcd 
@20 mA 



50mcd 
@20mA 



50mcd 
@25mA 



50mcd 
@20mA 



50mcd 
@25mA 



50mcd 
@25mA 



18 



2.0 V 
@20mA 



2.0 V 
@20mA 



2.1V 
@25mA 



2.0 V 
@20mA 



2.0 V 
@20mA 



2.1V 
@25mA 



6-152 



NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. Dominant Wavelength. 

3. PC Board Mountable. 

4. Military Approved and qualified for High Reliability Applications. 
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HEWLETT 
PACKARD 



DOUBLE HETEROJUNCTION AlCaAS 
HIGH INTENSITY RED LED LAMPS 

T-13/4{5mm) HIMP*D101/D105 

T-KSmm) HLMP-K101/K105 

SUBMINIATURE HtMP"Q10l 



Features 

• EXCEPTIONAL BRIGHTNESS 

• WIDE VIEWING ANGLE 

• OUTSTANDING MATERIAL EFFICIENCY 

• LOW FORWARD VOLTAGE 

• CMOS/MOS COMPATIBLE 

• TTL COMPATIBLE 

• DEEP RED COLOR 



Applications 



BRIGHT AMBIENT LIGHTING CONDITIONS 
MOVING MESSAGE PANELS 
PORTABLE EQUIPMENT 
GENERAL USE 



Package Dimensions 



S^^j>w5^ 




Description 



These solid state LED lamps utilize newly developed double 
heterojunction (DH) AIGaAs/GaAs material technology. 
This LED material has outstanding light output efficiency 
over a wide range of drive currents. The color is deep red 
at the dominant wavelength of 637 nanometres. These 
lamps may be DC or pulse driven to achieve desired light 
output. 



0,43 (§B5j 




r^ 



12.44 im } 
11,69 {.460} 



6.08 UOQ) 



fi.4a{.332> 



.64 t026) 



tH>- 



23.0 im 
Mm. 



1.27 (.060) 
MOM. 



1.15 (.04$) 



0.88 im&i 

mvAm 
aoMmAL 



NOTESr 

V Att DIMENSIONS ARE m Milim^tHBB (INCHES). 
2. AN 6P0XV MINISCU^WAV fiXteND ABOUT 
1 mm (0.040^1 DOWN THE UADS. 




r^ 



\z 



25AQ iim 

mn. 



1,27 (,q50J 

NOM. : 



3.18 |>12S) 
" 2,67 Oof) 



5.43 <,13S) 
' 232 MIS) 



7T7 



0,46 f.018} 
NOMINAt 



1.02 iMm 

NOW, 



4Ad iim 



__J L 2-S4(.' 



100) 
NOM. 




(Contmued on next page.) 
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Package Dimensions 



o^i,to,020> Horn. 




1.91 (0.075) MAX, 
0.20 (0,008) REF. 



1. 52 (Q.Q60) 
1,78 (0.070) 



D.76 (0.030) MAX, 



ALL DIMENSIONS ARE IM MILLIMETRES (IMCHES), 



U7{aO^ 
1,40 (0.069) 

1 



0.7ft (0.030L 
0.8^ (0.035)^ 



1. 31 (0,075) 
""2.1$ (0,085) 



L 0-94 

r^u4 



(0,037 | 



i \ 2.92 (0.115) 

' ' I MAX. 



^2.08 (0.082) 
^2,34(0.092)'^ 



Axial Luminous intensity and Viewing Angle @ 25°C 



Part Number 
HLMP- 


Package 
Description 


ly (mcd) (® 20 mA 
Mln. typ. 


20 V2 Note 1, 
Degrees 


„ 

Package 
Outline 


D101 


T-1 % Red TintecJ Dllfuse<j 


35 70 


65 


A 


D105 


T-l % Red Untinted, Non-diffused 


100 240 


24 


B 


K101 


T-1 Red Tinted Diffused 


22 45 


60 


C 


K105 


T-1 Red Untinted Non-diffused 


35 65 


45 


G 


Q101 


Subminlature Red Tinted Diffused 


20 45 


70 


D 



Note: 

1. dV2 is tile off axis angle from lamp centerline where tiie luminous intensity is V2 the on-axis value. 

Absolute Maximum Ratings at Ta = 25°C 

Peal< Forward CurrentlL 2] 300 m A 

Average Forward Currently] 20 mA Notes: 

DC Current[3] 30 mA 1. IVIaximum IpEAK^tf = 1 kHz, DF = 6.7%. 

Power Dissipation 87 mW ^- ^®^®'' ^° '''9^''® ^ ^° establish pulsed operating conditions. 

\/ It - inn aT R \/ 3. Derate linearly as shown in Figure 5. 

Reverse Voltage (Ir - lOO^A) 5 V 4 j|,^g transient peak current is the maximum non-recurring peak 

Transient Forward Current (10 ^s Pulse) [4] 500 mA current the device can withstand without damaging the LED 

Operating Temperature Range -20 to +100° C die and wire bonds. It is not recommended that the device be 

Storage Temperature Range -55 to +100° C operated at peak currents beyond the Absolute Maximum ^ 

, . o ij • -r X Peak Forward Current. 

Lead Soldenng Temperature 

[1.6 mm (0.063 in.) from body] . . . 260° C for 5 seconds 

Electrical/Optical Characteristics at Ta = 25°C 



Symbol 


Description 


Min. 


Typ, 


Max. 


Unit 


Test Condition 


Vp 


Forward Voltage 




1,8 


2.2 


V 


If = 20 mA 


Vr 


Reverse Breakdown Voltage 


5,0 


15.0 




V 


Ir^IOOmA 


H 


Peak Wavelength 




645 




nm 


Measurement at peak 


^d 


Dominant Wavelength 




637 




nm 


Notel 


Ak% 


Spectral tine Halfwidth 




20 




nm 




% 


Speed of Response 




30 




ns 


Exponential Time Constant, e^VTs 





Capacitance 




30 




PF 


V{r ^ 0. f = 1 MHz 


^JC 


Thermal Resistance 




220 




^C/W 


Junction to Cathode Lead 


rjV 


Luminous Efficacy 




80 




fim/W 


Note 2 



Notes: 

1. The dominant wavelength, Xd- 's derived from the CIE chromaticity diagram and represents the color of the device. 

2. The radiant intensity, \q, in watts per steradian, may be found from the equation \q = lv/57v. where ly is the luminous intensity is in 
candelas and 77 v is luminous efficacy in lumens/watt. 
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Figure 1. Relative Intensity vs. Wavelength. 
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Figure 2. Forward Current vs. Forward Voltage. 
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Figure 3. Relative Luminous intensity vs. 
DC Forward Current. 



Figure 4. Relative Efficiency vs. 
Peak Forward Current. 
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Figure 5. IVIaximum Forward DC Current vs. 
Ambient Temperature. 
Derating Based on Tj MAX = 110° C. 
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Figure 6. Maximum Tolerable Peak Current vs. 

Peak Duration (I PEAK 1^ AX Determined 
from Temperature Derated Iqc MAX). 
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10° 20' 30' 40' 50' 60' 70° 80' 90' 100° 



Figure 7. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-D101. 




10' 20 30' 40' 50- 60' 70' 80' 90' 100° 



Figure 8. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-K101. 
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Figure 9. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-D105. 
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Figure 10. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-K105. 
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Figure 11. Relative Luminous intensity vs. Angular Displacement 
for Subminiature Lamp 
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HEWLETT 
PACKARD 



DOUBLE HETEROJUNCTION AIGaAS 
LOW CURRENT RED LED LAMPS 

T-1 3/4 (5mm) HLMP-D150/D155 

T-1 (3mm) HLMP-K150/K155 

SUBMINIATURE HLMP-Q150 



Features 



MINIMUM LUMINOUS INTENSITY 
SPECIFIED AT TmA 

HIGH LIGHT OUTPUT AT LOW CURRENTS 

WIDE VIEWING ANGLE 

OUTSTANDING MATERIAL EFFICIENCY 

LOW POWER/LOW FORWARD VOLTAGE 

CMOS/MOS COMPATIBLE 

TTL COMPATIBLE 

DEEP RED COLOR 




Applications 



LOW POWER CIRCUITS 
BATTERY POWERED EQUIPMENT 
TELECOMMUNICATION INDICATORS 



Package Dimensions 



Description 



These solid state LED lamps utilize newly developed double 
heterojunction (DH) AIGaAs/GaAs material technology. 
This LED material has outstanding light output efficiency 
at very low drive currents. The color is deep red at the 
dominant wavelength of 637 nanometres. These lamps are 
ideally suited for use in applications where high light 
output is required with minimum power input. 



r^ 



, 5.08 (O.g00t 



25,40 am't 



LLU 



. 0.45 fO.Olfi) 
SQUARE NOMINAL 



.27 (0.060) ^ ^ I 



t1.6e {.460) 



5.08 (.200) 
"4.57 (480) 



9.10 (.362) 
.89, (.035) 8.43 (.332) 
M (.025) 



m>^ 



23.0 (.90) 

Mm, 
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NOM, 



1,15 (.045) 
QM (.035) 

^_ 0.64 (.025) 
SQUAfte 
MOMlNAt 



1. ALt DIMENSIONS Afle m MILLHWETRES (INCHE$). 

2. AN EPOXy MfNISCUS (WAV EXTEND ABOUT 
% mm (0.040") DOWN THE tEADS. 




2.54 (.100) NOM, 




<Cor>tinu9cl on next page.) 
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Package Dimensions 




- 0.&1 1 0.020) NOM. 



~r~^>fsr f tit 

I \ \ 127 (0.050) 
^X „ WM0.01B)tJAxJ \^40t0.055) 

I X M — ^^^^^TT«B9 <0.Q35) °^'^ 'T' "''• M^ 1 ^-^ 

\ X y/ 1 M i ,1.14(0.045) J £ 



t.S2 (p.OBO) 
1.78 (0,070) 



070 (0,030) MAX. 



ALL DIMENSIONS ARE IN MIUUtMETRES (INCHES). 



Mi (.0.075) 
2.16(0.085)'^ 



Q.94 (0.03 7) 
1.24 (0.049) 




^ 2.08 ( 0.082) 
'"^2.34(Q.092J~ 



2.92 (0.115) 
MAX, 



Axial Luminous Intensity and Viewing Angle @ 25°C 




Part Number 
HLMP- 


Package 
Description 


ly (mcd) @ 1 mA DC 
Win. lyp. 


26 V2 Note 1. 
Degrees 


Package 
Outline 


D150 


T-1 % Red Tinted Diffused 


1.2 3 


65 


A 


D155 


T-1 ^A Red Untinted, Non-diffused 


5 10 


24 


B 


K150 


T-1 Red Tinted Diffused 


1.2 2 


60 


C 


K155 


T-1 Red Untinted Non-diffused 


2 3 


45 


C 


Q150 


Subminiature Red Tinted Diffused 


1 1.8 


70 


D 



Note: 

1. dV2 is the off axis angle from lamp centerline where the luminous intensity is Vs the on-axis value. 

Absolute Maximum Ratings at Ta = 25°C 

Peak Forward Current^] 300mA 

Average Forward Current 20 mA Notes: 

DCCurrent[2] 30 mA 1. Maximum IpEAKatf = 1 kHz, DF = 6.7%. 

Power Dissipation 87 mW 2. Derate linearly as shown in Figure 4. 

Reverse Voltage (Id =100mA). 5V 3. The transient peak current is the maximum non-recurring peak 

T.^^r^ir^r.* c^....r.^M /^, ... + MH ' V D, .ill^wW cnn A cuTrent the (device can withstan(d without (damaging the LED 

Transient Forward Current (10 ^s Pulse)[31 500 mA ^.^ ^^^ ^i^3 bonds. It is not recommended that the device be 

Operatmg Temperature Range -20 to +100° C operated at peak currents beyond the Absolute Maximum 

Storage Temperature Range -55to+100°C Peak Forward Current. 

Lead Soldering Temperature 
[1.6 mm (0.063 in.) from body] ... 260° C for 5 seconds 



Electrical/Optical Characteristics at Ta 


= 25°C 


Symbol 


Description 


MIn. 


Typ. 


Max. 


Unit 


Test Condition 


Vf 


Forward Voltage 




1.6 


1.8 


V 


If=1 mA 


Vr 


Reverse Breakdown Voltage 


5.0 


15.0 




V 


Ipt = 100 M 


Ap 


Peak Wavelength 




645 




nm 


Measurement at peak 


Ad 


Dominant V^avelength 




637 




nm 


Notel 


AK^A 


Spectral Line Half width 




20 




nm 




Ys 


Speed of Response 




30 




ns 


Exponential Time Constant, e^VTg 


C 


Capacitance 




30 




Pf 


Vf = 0, f =^ 1 MHz 


^JC 


Thermal Resistance 




220 




°C/W 


Junction to Cathode Lead 


nv , 


Luminous Efficacy 




80 




^m/W 


Note 2 



Notes: 

1. The dominant wavelength, \^, is derived from the CIE chromaticity diagram and represents the color of the device. 

2. The radiant intensity, Ig, in watts per steradian, may be found from the equation \q = ly/rjy, where ly is the luminous intensity is in 
candelas and r/y is luminous efficacy in lumens/watt. 
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Figure 1. Relative Intensity vs. Wavelength. 



Figure 2. Forward Current vs. Forward Voltage. 
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Figure 3. Relative Luminous Intensity vs. 
DC Forward Current. 
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Figure 4. iVIaximum Forwiard DC Current vs. 
Ambient Temperature. 
Derating Based on Tj Max. = 110° C. 
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Figure 5. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-D150. 
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Figure 6. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-K150. 
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Figure 7. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-D155. 
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Figure 8. Relative Luminous Intensity vs. 

Angular Displacement. HLMP-K155. 
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Figure 9. Relative Luminous Intensity vs. Angular Displacement 
for Subminiature Lamp 
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Wljm HEWLETT 
mfEm PACKARD 



DOUBLE HETEROJUNCTiON AlCaAs 

VERY HIGH INTENSITY 

RED LED LAMPS 

T-1 3/4 (5 mm) HLI\/IP"4100r4101 



Features 

• 1000 mcd AT 20 mA 

o VERY HIGH INTENSITY AT LOW DRIVE 
CURRENTS 

• NARROW VIEWING ANGLE 

• OUTSTANDING MATERIAL EFFICIENCY 

• LOW FORWARD VOLTAGE 

• CMOS/MOS COMPATIBLE 

• TTL COMPATIBLE 

• DEEP RED COLOR 



Applications 



• BRIGHT AMBIENT LIGHTING CONDITIONS 

• EMITTER/DETECTOR AND SIGNALING 
APPLICATIONS 

• GENERAL USE 




Description 



These solid state LED lamps utilize newly developed double 
heterojunction (DH) AIGaAs/GaAs material technology. 
This LED material has outstanding light output efficiency 
over a wide range of drive currents. The lamp package has 
a tapered lens, designed to concentrate the luminous flux 
into a narrow radiation pattern to achieve a very high 
intensity. The LED color is deep red at the dominant 
wavelength of 637 nanometres. These lamps may be DC 
or pulse driven to achieve desired light output. 



Package Dimensions 




5.08 (Q>20Q) 
4.S7 {QASQi 



2.S4 <0.100) 



9.19(0.362) 
8.43 (0,332)"^ 




0.64 (0.02S) 
SQUARE - 
NOMINAL 



12.44 (0.490) 
"11,08 (0.460)*" 



-23.0(0,90) MJN." 



1.27 
(0.050) - 
NOM. 
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Luminous intensity @ 25' 


'C 


P/N 
HLMP- 


Package 
Description 


Iv (mcd) 
@ 20 mA DC 


201/2 
Not|1. 
Degrees 


Min, 


Typ. 


4100 


T-1 3/4 Red Untinted, 
Non-diffused 


500 


760 


8 


;:4101 


700 


1000 



Note: 

1. 01/2 is the angle from optical centerline where the luminous 
intensity is 1/2 the optical centerline value. 



Absolute Maximum Ratings at Ta = 25°C 



Parameter 


Maximum Bating 


Units 


Peak Forward CurrentH- 2] 


300 


mA 


Average Forward Currentf^l 


20 


mA 


DC Currently] 


30 


mA 


Power Dissipation 


87 


mW 


Reverse Voltage (1r = 100 /xA) 


5 


V 


Transient Forward Current (10 /iS Pulse)^*^^ 


600 


mA 


Operating Temperature Range 


~20to+100 


^C 


Storage Temperature Range 


-55 to +100 


^C 


Lead Soldering Temperature [16 mm (0.063 In.) from body} 


260^ C for 5 seconds 



Notes: 

1. Maximum IpEAK at f = 1 kHz, DF = 6.7%. 

2. Refer to Figure 6 to establish pulsed operating conditions. 

3. Derate linerally as shown in Figure 5. 

4. The transient peak current is the maximum non-recurring peak current the device can withstand without damaging the LED die and 
wire bonds. It is not recommended that the device be operated at peak currents beyond the Absolute Maximum Peak Forward 
Current. 



Electrical/Optical Characteristics at Ta = 25°C 




Symbol 


Description 


IWIn, 


Typ, 


Max. 


Unit 


Test Condition 


Vp 


Forward Voltage 




1.8 


2.2 


V 


20 mA 


Vr 


Reverse Breakdown Voltage 


5.0 


15.0 




V 


Ir-100juA 


XPEAK 


Peak Wavelength 




650 




nm 


Measurement at peak 


^d 


Dominant Wavelength 




642 




nm 


Note1 


AX 1/2 


Spectral Line Halfwidth 




20 




nm 




rg 


Speed of Response 




30 




ns 


Exponential Time Constant 


C 


Capacitance 




30 




pF 


Vp^O.f^l MHz 


% 


Thermal Resistance 




220 




^C/W 


Junction to Cathode Lead 


nv 


Luminous Efficacy 




80 




1m/W 


Note 2 



Notes: 

1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the color of the device. 

2. The radiant intensity, le, in watts per steradian, may be found from the equation le = ly/^v- where ly is the luminous intensity in 
candelas and rjy is luminous efficacy in lumens/watt. 

3. The approximate total luminous flux output within a cone angle of 26 about the optical axis, (i>\j{2d), may be obtained from the 
following formula: 

(^v(20) = [0v(e)/lv(O)]lv; 
Where:0v(0)/lv(O) 's obtained from Figure 7 
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Figure 1. Relative Intensity vs. Wavelength 
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Figure 2. Forward Current vs. Forward Voltage 
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Figure 3. Relative Luminous Intensity vs. DC Forward Current 
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Figure 4. Relative Efficiency vs. Peal( Forward Current 
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Hi^ 



HEWLETT 
PACKARD 



SUBMINIATURE HIGH BRIGHTNESS 

SOLID STATE LAMPS 

High Efficiency f?ecl • HLiviP-6305 

Yellow •HLIVIP-6405 
High Performance Green • HLMP-6505 



Features 

• SUBMINIATURE PACKAGE STYLE 

• END STACKABLE 

• LOW PACKAGE PROFILE 

• AXIAL LEADS 

• NARROW VIEWING ANGLE 

• LONG LIFE — SOLID STATE RELIABILITY 

o AVAILABLE IN BULK, ARRAYS, TAPE AND 
REEL, SURFACE MOUNT, AND BENT LEAD 
CONFIGURATIONS 



Description 



Lamps in this series of solid state indicators are encap- 
sulated in an axial lead subminiature package of molded 
epoxy. They utilize an untinted non-diffused lens providing 
superior product performance. Small size makes these 
lamps suitable for PC Board mounting in space sensitive 
applications. 

Special lead bending, packaging and assembly methods 
can be used with these devices. Refer to the special data 
sheet for lead bend configurations. Tv\/o special surface 
mount lead configurations are also available. See the data 
sheets for "gull wing" and "yoke lead" options for more 
detailed information. Tape and reel packaging for the 
standard product is also available (refer to Tape and Reel 
Datasheet). 




'iB?S 






Part 
Number 
HLMP- 


l^inlmym 

Intensity 

(mcd) at 10 mA 


Color 
(Material) 


6305 


3.4 


High Efficiency 

Red 
(GaP on GaAsP) 


6405 


3.6 


Yellow 
(GaP on GaAsP) 


6506 


4.2 


Green 
(GaP) 



Package Dimensions 



11.4(0,45JMIfi. 
* BOTH SIDES "" 



- O.St (0.O2O) NOM. 



/ \iMm 
J L^ 



f 0.89 {0,a35r 
.050) 

.06$) 





L <m 

f 1.24 



(0.0 37? 
^0.04S) 



5.02 < 0.1 15) 
MAX. 



2.0 8(0.082) 
^ 2.34 (0.<»2)~ 



ALt, DIMENSIONS AHE in MltLIMETHeS (INCHES). 
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Electrical Characteristics at Ta = 25*»C 










Symbol 


Parameter 


Device 
HtMP- 


Min. 


lyp. 


Max, 


Units 


Test Conditions 


Iv 


Luminous Intensity 


Hlgh Efficiency Red 
6305 


3.4 


12 




mcd 


If = 10 mA 
(Figures 3, 8, 13) 


Yellow 
6405 


3.6 


12 


Green 
6505 


4.2 


12 


201/2 


Including Angle 
Between Half 
Luminous Intensity 
Points 


All 




28 




Deg. 


See Note 1 
(Figures 6, 11,16) 


^PEAK 


Peak Wavelength 


High Efficiency Red 

Yellow 

Green 




635 
583 
565 




nm 


Measurement at Peak 


Ad 


Dominant Wavelength 


High Efficiency Red 

Yellow 

Green 




626 
585 
569 




nm 


See Note 2 


dAi/2 


Spectral Line 
Halfwidth 


High Efficiency Red 

Yellow 

Green 




40 
36 
28 




nm 




^S 


Speed of Response 


High Efficiency Red 

Yellow 

Green 




90 
90 
500 




ns 




C 


Capacitance 


High Efficiency Red 

Yellow 

Green 




11 
15 
18 




PF 


VF^0;f=1 MHz 


Ojc 


Thermal Resistance 


All 




120 




^G/W 


Junction to Cathode 
Lead 


Vf 


Forward Voltage 


High Efficiency Red 

Yellow 

Green 


1.5 
15 
1.5 


2.2 
2.2 
2.3 


3.0 
3.0 
3.0 


V 


If =^ 10 mA 
(Figures 2, Z 12) 


Vr 


Reverse Breakdown Voltage 


All 


5.0 






V 


Ifi = 100 mA 


^v 


Luminous Efficacy 


High Efficiency Red 

Yellow 

Green 




145 
500 
595 




lumens 


See Note 3 


Watt 



Notes: 

1. ©1/2 's the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, X^, is derived from the CIE chromaticity diagram and represents 
color of the device. 

3. Radiant intensity le, in watts/steradian, may be found from the equation \q, = Iv/t?v Where 
and r]yj is the luminous efficacy in lumens/watt. 



the single wavelength which defines the 
Iv is the luminous intensity in candelas 
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Absolute Maximum Ratings at T^ = 25*'C 



l>arameter 


High Bit Red 
HLMP^305 


Yellow 
HtMP-6405 


<3reen 
HLMP-6505 


Unlt$ 


Power Dissipation 


135 


85 


135 


mW 


DC Forward Current 


3om 


2onj 


3Qm 


mA 


Peak Forward Current 


90 
See Fig. 5 


60 
See Fig, 10 


90 
See Fig. 15 


mA 


Reverse Voltage {l^ ^ iOO fiA) 


5 


6 


5 


V 


Transient Forward Currentl^J 
(10 Msec Pulse) 


500 


500 


500 


mA 


Operating Temperature Range 
Storage Temperature Range 


-55 to +100 


-55 to -^100 


-^20 to +100 


°C 


-55 to +100 


lead Soldering 
Temperature (1.6 mm (0.063 
fn.) from body] 


260'^C for 3 seco nd$ 



Notes: 

1. Derate from 50° C at 0.2 mA/° 0. 

2. Derate from 50° C at 0.5 mA/°C. 

3. The transient peal< current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak current beyond the peak forward current listed in the Absolute 
Maximum Ratings. 
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Figure 1. Relative Intensity vs. Wavelength 
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High Efficiency Red HLMP-6305 
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Figure 2. Forward Current vs. Forward 
Voltage Characteristics 



Figure 3. Relative Luminous Intensity 
vs. Forward Current 
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Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Pealc Current 
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Figure 5. IVIaximum Tolerable Peak Current 
vs. Pulse Duration (IqcMAX 
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Figure 6. Relative Luminous Intensity vs. Angular Displacement 
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Yellow HLMP-6405 
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Figure 7. Forward Current vs. Forward 
Voltage Characteristics 
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Figure 8. Relative Luminous Intensity 
vs. Forward Current 
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Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Pealc Current 
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Figure 10. IVIaximum Tolerable Pealt 

Current vs. Pulse Duration (Iqc MAX 
as per IVI AX Ratings) 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement 
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Green HLMP-6505 
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Figure 12. Forward Current vs. Forward 
Voltage Characteristics 



Figure 13. Relative Luminous intensity 
vs. Forward Current 
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Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Pealc Current 
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Figure 15. Maximum Tolerable Peak 

Current vs. Pulse Duration (Iqc MAX 
as per IVI AX Ratings) 
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Figure 16. Relative Luminous Intensity vs. Angular Displacement 
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HlBl 



HEWLETT 
PACKARD 



SUBMINIATURE SOLID STATE LAMPS 



RED • 

HIGH EFFICIENCY RED # 

ORANGE • 

YELLOW • 

HIGH PERFORMANCE GREEN # 



HLMP-6000/6001 

HLMP-6300 

HLMP-Q40D 

HLMP-6400 

HLMF6500 



Features 

• SUBMINIATURE PACKAGE STYLE 

• ENDSTACKABLE 

• LOW PACKAGE PROFILE 

• AXIAL LEADS 

• WIDE VIEWING ANGLE 

• LONG LIFE — SOLID STATE RELIABILITY 

o AVAILABLE IN BULK, ARRAYS, TAPE AND 
REEL, SURFACE MOUNT, AND BENT LEAD 
CONFIGURATIONS 










'% '#^if^'l$/4*^ ' ' v/''-%-''''3^'i?''^ 



Description 



Lamps in tliis series of solid state Indicators are 
encapsulated in an axial lead submlniature package of 
molded epoxy. They utilize a tinted, diffused lens providing 
high on-off contrast and wide angle viewing. Small size 
makes these lamps suitable for PC board mounting in space 
sensitive applications. 

Special lead bending, packaging and assembly methods can 
be used with these devices. For example, lead bending on 
2.54mm (0.100 in) and 5.08mm (0.200 in) centers is available. 
Two special surface mount lead configurations are also 
available. See the data sheets for "gull wing," "yoke lead" 
and bend options for more detailed information. 

Tape and reel packaging for the standard product and for 
the surface mountable "gull wing" and "yoke lead" versions 
is described in their respective surface mount data sheets. 



Part 
Number 
HLIWIP* 


Minimum 

Intensity 

(mcd) at 10 mA 


Color 
(Material) 


6000 


0.5 


Standard Red 
(GaAsP) 


6001 


1.3 


Standard Red 
(GaAsP) 


6300 


1.0 


High Efficiency 

Red 
(GaP on GaAsP) 


Q400 


1.0 


Orange 
(Gap on GaAsP) 


6400 


to 


Yellow 
(Gap on GaAsP) 


6500 


10 


Green 
(GaP) 



Package Dimensions 



1t4(0,46HlfllM. 

***** BOTH sioe$ "^ 




- 0S1 (O.O20> n<m. 






4 (0.045) 



CAtHODE 
1.S2 (0.0$01 



ALL DIMEMSJONS ARE IN MtUlMETRES (INCHES). 



OJJO <0,OQ8> REF, 



1.91 {0.07S) MAX. 



1 0.76 <0.030)rt 

pNy f 0.89 {0.0351 




0.76 < 0.030) WAX. 



1.27 <0.p50 ^ 
1,40 (0.055) 

1 



1.91 {QJOm , 
^ 2.16 (O.OSS)"^ 




Q.94 10,037) 
1,24 (0.049) 



2.92 (0.115) 
MAX. 



2.08 (0.082) 
'2.34(0.092)'^ 
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Electrical Characteristics at Ta = 25°C 










mmi 




Device 












Symbol 


Parameter 


HLMP- 


Mln. 


TVp, 


Max. 


UnltSi 


Test Conditions 


h 


Luminous Intensity 


Standard Red 

6000 

6001 


0.5 
1.3 


t2 
3.2 








High Efficiency Red 






mm:-;:: 






6300 


to 


3.0 






If = 10 mA 


ID range 












Q400 


1.0 


3.0 




mcd 


(Figures 3, 8, 13. 18) 


Yellow 












6400 


1.0 


3.0 








Green 












6500 


to 


3.0 








281/2 


Including Angle 
Between Half 
Luminous Intensity 
Points 


All 




90 




Deg. 


See Note 1 
(Figures 6, 11. 16,21) 


^PEAK 


Peak Wavelength 


Standard Red 
High Efficiency Red 




655 
635 












Orange 




612 




nm 


Measurement at Peak 






Yellow 




583 












Green 




565 








^d 


Dominant Wavelength 


Standard Red 
High Efficiency Red 




640 
626 












Orange 




603 




nm 


See Note 2 






Yellow 




585 












Green 




569 












Standard Red 




24 








AX1/2 


Spectral Line 


High Eff, Red/Orange 




40 










Halfwidth 


Yellow 
Green 




36 
28 




nm 




^S 


Speed of Response 


Standard Red 

High Efficiency Red 

Orange 

Yellow 

Green 




15 
90 
260 
90 
500 




ns 







Capacitance 


Standard Red 
High Efficiency Red 




100 
11 












Orange 




4 




PF 


Vf ^ 0; f - 1 MHz 






Yellow 




15 












Green 




18 








&JC 


Thermal Resistance 


All 




120 




^C/W 


Junction to Cathode 
Lead 


Vf 


Forward Voltage 


Standard Red 


1.4 


1.6 


2.0 










High Efficiency Red 


1.5 


2.2 


3,0 










Orange 


1.5 


2.2 


3.0 




If = 10 mA 






Yellow 


t5 


2.2 


3.0 


V 


(Figures 2, 7, 12,17) 






Green 


t5 


2.3 


3.0 






Vr 


Reverse Breal<down Voltage 


All 


5.0 






V 


iR^IOOjLtA 


3?V 


Luminous Efficacy 


Standard Bed 
High Efficiency Red 




65 
145 












Orange 




262 




lumens 


See Note 3 






Yellow 




500 




Watt 








Green 




595 









Notes on following page. 



6-39 



Notes: 

1. 01/2 's the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, k^, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

3. Radiant intensity, le, in watts/steradian, may be found from the equation le = ly/^v Where ly is the luminous intensity in candelas and 
r7v is the luminous efficacy in lumens/watt. 



Absolute Maximum Ratings at T^ = 25<>C 



Parameter 


Red 


High Efn Red 
HtMP-6300 


Orange 
HLMP-Q400 


Yellow 
HtMP-6400 


Qreen 
HtMP-6600 


Units 


Power Dis$}pation 


100 


135 


135 


85 


135 


mW 


DC Forward Current 


soni 


30^2] 


30t2] 


20(11 


mn 


mA 


Peak Forward Current 


1000 
See Fig. 6 


90 
See Fig. 10 


90 
See Fig, 10 


60 
See Fig. 15 


90 
See Fig. 20 


mA 


Reverse Voltage (l?^ = 100 ^A) 


5 


S 


5 


6 


5 


V 


Transient Forward CurrentC^J 
( 10 /i$ec Pulse) 


2000 


500 


500 


500 


600 


mA 


Operating Temperature Range 


-65 to +100 


-66 to +100 


-56 to +100 


-55 to +100 


-2D to +100 


'^C 


Storage Temperature Range 


-65 to +100 


lead Soldering 
Temperature {1.6 mm 
(0.063 In.) from body] 


260* C for 3 seconds 



Notes: 

1. Derate from 50° at 0.2 mA/°C. 

2. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak current beyond the peak forward current listed in the Absolute 
Maximum Ratings. 
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WAVELENGTH -nm 



Figure 1. Relative Intensity vs. Wavelength 
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standard Red HLMP-6000/6001 
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Figure 2. Forward Current vs. 
Forward Voltage. 



SOCquJ 
accHCc 



\v 


w 


1 ' ' 

^^1KH» 


, „ A, \ 


\ \ ^?y 


;;>r,„";3KH» \';;;"":. 


K Vi'm^ 


"" \ V^ 










'* 


































\V 


\\\ 


\ 


l,f fllifl 


tVutii^ 


t\iim 


W 



10 100 1000 

tp - PULSE DURATION -pi 



is 






















^ 


















/ 
















/ 


/ 
















/ 


/ 
















/ 


/ 


















/ 


















/ 
















■ 


/ 


















/ 


















> 





















10 20 30 40 

If - FORWARD CURRENT - mA 





























F 


^ 




— *- 


— 


-** 


~ 






/" 
















1 


r^ 


















/ 




















/ 






































1 









,,„ 










f 



Figure 3. Relative Luminous Intensity 
vs. Forward Current. 
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= 1 I.C 



'peak ~ ''^^'^ CURRENT - mA 

Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peal( Current. 




Figure 5. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



Figure 6. Relative Luminous intensity vs. Angular Displacement. 



High Efficiency Red HLMP-6300, Orange HLMP-Q400 



Vf - FORWARD VOLTAGE - V 



Figure 7. Forward Current vs. Forward 
Voltage Characteristics 
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Idc - DC CURRENT PER LED 



Figure 8. Relative Luminous intensity 
vs. Forward Current. 



■ 10 20 30 40 50 60 
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Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 



tp - PULSE DURATION - v.% 

Figure 10. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 
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Figure 11. Relative Luminous Intensityvs.AnguiarDlsplacement. 
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Yellow HLMP-6400 
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Figure 12. Forward Current vs. Forward 
Voltage Characteristics 
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Figure 13. Relative Luminous Intensity 
vs. Forward Current. 
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Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 
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Figure 15. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



Figure 16. Relative Luminous Intensity vs. Angular Displacement. 
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Figure 17. Forward Current vs. 
Forward Voltage. 



Figure 18. Relative Luminous Intensity 
vs. DC Forward Current 



Figure 19. Relatiave Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figure 20. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 
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Figure 21. Relative Luminous Intensity vs. Angular Displacement. 
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HEWLETT 
PACKARD 



MATCHED ARRAYS OF 
SUBMINIATURE LAMPS 



RED 

HIGH EFFICIENCY RED 

YELLOW 

GREEN 



HLIVIP-6200 SERIES 
HLMP-6650 SERliS 
HLIVIP-6750 SERIES 
HLMP-6850 SERIES 



Features 

• IMPROVED BRIGHTNESS 

• AVAILABLE IN 4 BRIGHT COLORS 
Red 

High Efficiency Red 

Yellow 

High Performance Green 

• EXCELLENT UNIFORMITY BETWEEN 
ELEMENTS 

• END STACKABLE FOR LONGER ARRAYS 
o SELECTION OF VARIOUS LENGTHS 

• COMPACT SUBMINIATURE PACKAGE STYLE 

• NO CROSSTALK BETWEEN ELEMENTS 






Description 



Applications 



The HLIVIP-eXXX Series Arrays are comprised of severai 
subminiature iamps molded as a single bar. Arrays are 
tested to assure 2.1 to 1 matching between elements and 
intensity binned for matching between arrays. 

The HLI\/IP-620X Series Arrays are Gallium Arsenide 
Phosphide red light emitting diodes. The HLI\/IP-665X, 
HLMP-675X series arrays are Gallium Arsenide Phosphide 
on Gallium Phosphide red and yellow light emitting diodes. 
The HLMP-685X series arrays are Gallium Phosphide green 
light emitting diodes. 

Each element has separately accessible leads and a 
diffused lens which provides a wide viewing angle and a 
high on/off contrast ratio. The center-to-center spacing is 
2.54 mm (.100 in.) between elements. Special lead bending 
is available on 2.54 mm (.100 in.) and 5.08 mm 
(.200 in.) centers. 



o INDUSTRIAL CONTROLS 

o POSITION INDICATORS 

o OFFICE EQUIPMENT 

o INSTRUMENTATION LOGIC INDICATORS 

o CONSUMER PRODUCTS 



Array 
Length 


Bed 


High 

Efficiency 

Bed 


Yellow 


High 

Performance 

Green 


3-Element HLMP- 


m§ 


6653 


6753 


6853 


4-Element HLMP- 


nil 


6654 


6754 


6854 


5-Element HLMP- 


6205 


6655 


6165 


6855 


6-Eiement HLMP- 


moB 


6||6 


6756 


6856 


8-Element HmP- 


6208 


6658 


6758 


6858 



Package Dimensions 



Notet: 

1. All dimentJont are tn mtl I Imetra* finches). 
2'. OveraH length i» the tiumber of elements times; 
2.64inm (.100 in.). 



.M ^-030) 1^ 



0.20 (0.003) 



A\ 'tr 4'-, 1^ r^f+\ 



] I 1.t4 (.045) 

n 
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Kiel 



HEWLETT 
PACKARD 



2mtT} FLAT TOP LED LAMPS 

High Efficiency Red, Yellow, Green Lamps 

Low Current Lamps 
Integrated Resistor Lamps 



Features 



WIDE VIEWING ANGLE 
UNIFORM LIGHT OUTPUT 
MOUNTS FLUSH WITH PANEL 

CHOICE OF THREE BRIGHT COLORS 

— High Efficiency Red 

— Yellow 

— High Performance Green 

LOW CURRENT VERSION AVAILABLE 

— High Efficiency Red and Yellow 

INTEGRATED RESISTOR VERSION AVAILABLE 

— Requires no External Current Limiter with 
5 V — 12 V Supply 



Description 



'i ^',.k'': >' ■ 






{-.;;. I...V !/-:.:<..■ ^^k.-.;^ 



These rugged solid state lamps are designed for applica- 
tions requiring a bright, compact source of light. Uniform 
light output, wide viewing angle and flat top make the lamp 
ideal for flush mounting on a front panel. 



The red and yellow devices use Gallium Arsenide Phos- 
phide on Gallium Phosphide light emitting diodes, the green 
devices use a Gallium Phosphide light emitting diode. 



Axial Luminous Intensity and Viewing Angle 



Color 


lllli 

f>art Number 

llf'Htrvip* 


Description 


Iv (mcd) 


Test 
Condition 


201/2^] 


Min. 


Typ. 


High 

Efficiency 

Red 


11 -1800 


Tinted, Diffused 


0,8 


1.8 


10 mA 


140 


IIJI^ -1801 


Tinted, Diffused, High Brightness 


2,1 


2.9 


10 mA 


II -1740 


Tinted, Diffused, Low Current 


0.2 


0.5 


2 mA 


III "I^^O 


Tinted, Diffused, 5 V Integrated Resistor 


0.5 




5V 


-1661 


Tinted, Diffused, 12 V Integrated Resistor 


0.8 




12 V 


Yellow 


-1819 


Tinted, Diffused 


0.9 


1,5 


10 mA 


140 


-1820 


Tinted, Diffused, High Brightness 


1.4 


2,5 


10 mA 


-1760 


Tinted, Diffused, Low Current 


0.2 


0,4 


2 mA 


-1674 


Tinted, Diffused, 5 V Integrated Resistor 


0.5 




5V 


-1675 


Tinted, Diffused, 12 V Integrated Resistor 


0.9 




12 V 


Green 


-1840 


Tinted, Diffused 


1.0 


2.0 


10 mA 


140 


-1841 


Tintedf Diffused, High Brightness 


16 


3.0 


10 mA 


-1687 


Tinted, Diffused, 5 V Integrated Resistor 


0,6 




5V 


-1688 


Tinted, Diffused, 12 V Integrated Resistor 


1.0 




12 V 



NOTE: 

1 . (-)1/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 
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Package Dimensions 



0.40 (0,016) 
0.25 (O.OtO)*" 



4,09 (0.161) 
3.7Gs(0,148> 

J 



7^ 



3.20 (0.126) 




1.27 f 0.050) NOM, 

NOTES: 

1, ALU PlMENStONS ARE IN MILUMETRES IINCHES). 

2. AN EPOXY MEN(SaUS:::MAY EXTEND ABOUT 
1 (0,040) DOWifHE LEADS. 



Absolute Maximum Ratings atTA=25°c 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 



Parameter 


Hiqb Efficiency 

Red 

HLMP-1800/-1801 


Yellow 
HLMP-1819A1820 


Green 
HLMP-1840/-1841 


Units 


Peak Forwarcl Current 


90 


60 


90 


mA 


Average Forward Current) "• 1 


25 


20 


25 


mA 


DC Current!21 


30 


111 20 


30 


mA 


Power Dtssipationl^l 


135 


11 85 


135 


mW 


g Reverse Voltage (Ir = 100 fxA) 


5 


^§m^mmm 5 


5 


V 


Transient Forwarij CurrentHi nO /xsec Pufse) 


500 


500 


500 


mA 


Operating Temperature Range 
Storage Temperature Range 


-55 to T 100 


"20 to +100 


^C 


-55 to tlOO 


Lead Soldering Temperature 
(1.6 mm [0.063 in.} from body) 


260'^C for 5 seconds 



NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° at 0.5 
mA/°C. For Yellow Series derate linearly from 50° C at 0.2 
mA/°C. 

3. For Red and Green Series (derate power linearly from 25° C 
at 1.8 mW/°C. For Yellow Series derate power linearly from 
50° Cat 1.6mW/°C. 

LOW CURRENT LAMPS 



The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 



Parameter 


High Efficlincy Red 
HLMrt740 


Yellow 
HLMP-1760 


Units 


DC and Peak Forward Currentl"''! 


7 


7 


mA 


Transient Forward Current (10 msec*Pulse) 


500 


500 


mA 


Power Dissipation 


27 


24 


mW 


Reverse Voltage (Ir == 50 juA) 


5.0 


V 


Operating and Storage Temperature RapQ© 


-55 to +100 


OQ 


Lead Soldering Temperature (1.6 mm [0:063 in.] 
from body} 


260° C for 5 seconds 



NOTES: 

1. Derate linearly from 92° C at 1.0 mA/°C. 

INTEGRATED RESISTOR LAMPS 



Parameter 


5 V Larhps 
HER/Yellow 
HLWlP-1660 
HLfVlP-1674 


12 V Lamps 
HER/Yellow 
HLMP-ieei 
HLWlP-1675 


5 V Lamps 

Green 
HLMP-1687 


12 V Lamps 

Green 
HLMP-1688 


Reverse Voltage (Ir - 100 mA) 


5V 


5V 


5V 


5V 


DO Forward Voltage (Ta == 25^ C) 


7.5VI1! 


15 V12J 


7.5 VI "1 1 


15 Vi2| 


Operating Temperature Range 


-40^0 to 85^ C 


-40° to 85" C 


-20^Cto85^C 


-20^Cto85''G 


Storage Temperature Range 


-55''Cto100°C 


-55'^C to 100*^0 


-^55^Cto100°C 


-SS^CtolOO^'C 


Lead Soldering Temperature 


260^0 for 5 seconds \ 



NOTES: 

1. Derate from Ta = 

2. Derate from Ta = 



50° Cat 0.071 V/°C, see Figures. 
50° C at 0.086 \//° C, see Figure 4. 
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Electrical/Optical Characteristics atiA 


= 25°C 












Symbol 


Parameter 


High 
Efficiency Red 


YeHow 


Green 


Units 


Test Conditions 


MIn. 


Typ. 


Max. 


mn. 


Typ, 


lyAax. 


mn. 


TVP. 


Max. 


^PEAK 


Peak Wavelength 




635 






583 






565 




nm 




Aky2 


Spectral Line 
Halfwjdth 




40 






36 






28 




nm 




Ad 


Dominant Wavelength 




626 






585 






569 




nm 


Notel 


^v 


Luminous Efficacy 




145 






500 






595 




II 


Note 2 


Vr 


Reverse Breakdown 
Voltage 


5.0 






5.0 






5.0 






V 


\^ ^ 100 fxA 



NOTES: 

1. The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and represents the single wavelength which defines 
the color of the device. 

2. Radiant intensity, \q, in watts/steradian, may be found from the equation Ig = \\//r]y. Where Iv is the luminous intensity in candelas 
and T7y is the luminous efficacy in lumens/watt. 



HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 












Symbol 


Parameter 


High 

Efficiency Red 

HtMP-1800A1801 


Yellow 
HtMP-1819Al820 


Green 
HLMP-1840A1841 


Units 


Test Conditions 


Min. 


Typ. 


Max. 


Min. 


Typ, 


Max. 


Min, 


Typ. 


Max. 


Vf 


Forward Voltage 


1.6 


2,2 


3.0 


1.5 


2.2 


3.0 


1.5 


2.3 


3,0 


V 


If ^ 10 mA 


rs 


Speed of Response 




90 






90 






500 




ns 




C 


Capacitance 




20 






15 






18 




PF 


Vf ^ 0, f = 1 MHz 


^JC 


Thermal Resistance 




120 






120 






120 




°C/W 


Junction to 
Cathode Lead 



LOW CURRENT LAMPS 



Symbol 


Parameter 


High Efficiency Red 
HLMP*t740 


Yellow 
HLMP*1760 


Units 


Test Conditions 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Vf 


Forward Voltage 




1.8 


2.2 




1.9 


2.7 


V 


2 mA 


rs 


Speed of Response 




90 






90 




ns 







Capacitance 




11 






15 




PF 


VF=-0,f-=1 MHz 


1 


Thermal Resistance 

—— — — — -1 




120 






120 




°cm 


Junction to 
Cathode Lead 



INTEGRATED RESISTOR LAMPS 



Symbol 


Parameter 


5V 
HLMP-1660/ 
-1674A1687 


12 V 
HLMP*1661/ 
167SA1688 


Units 


Test Conditions 


Min. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


If 


Forward Current 




10 


15 




13 


20 


mA 


At rated voltage 


^JC 


Thermal Resistance 




90 






90 




^C/W 


Junction to 
Cathode Lead 
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Figure 1. Relative Luminous Intensity vs. Angular Displacement 
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Figure 2. Relative Intensity vs. Wavelength 



HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 

HER HLMP-1 800,-1 801 
Yellow HLMP-1819,-1820 
Green HLMP-1 840,-1841 
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Vf - FORWARD VOLTAGE - V 



Figure 3. IVIaximum Tolerable Peak Current vs. Pulse Duration. 
(IdC I^AX 3® P^i* I^AX Ratings.) 



Figure 4. Forward Current vs. Forward Voltage 
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Figure 5. Relative Luminous Intensity vs. Forward Current 



10 20 30 40 50 60 70 80 90 100 
'PEAK - PEAK LED CURRENT - mA 

Figure 6. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peal< LED Current 



LOW CURRENT LAMPS 

HER HLMP-1740 
Yellow HLMP-1 760 
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Figure 7. Forward Current vs. Forward Voltage 
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Figure 8. Relative Luminous Intensity vs. Forward Current 



INTEGRATED RESISTOR LAMPS 

5 Volt HLMP-1660, -1674, 1687 
12 Volt HLMP-1661, -1675, -1688 



'O 2 4 6 |8 10 12 14 I 16 

7.5 15 

Vcc - APPLIED FORWARD VOLTAGE - V 

Figure 9. Forward Current vs. Applied Forward Voltage. 5 Volt 
Devices 



2 4 6 |8 10 12 14 I 16 

7.5 15 

Vqc -APPLIED FORWARD VOLTAGE -V 

Figure 10. Forward Current vs. Applied Forward Voltage. 12 
Volt Devices 
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Figure 11. Relative Luminous Intensity vs. Applied Forward 
Voltage. 5 Volt Devices 



Figure 12. Relative Luminous Intensity vs. Applied Forward 
Voltage. 12 Volt Devices 
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m 



HEWLETT 
PACKARD 



2mm SQUARE FLAT TOP LED LAMPS 

High Efficiency Red HL1VIP-L250, -L251 

Yellow HLIVIP-L350rL351 

Green hlmp-lsbo, -L551 



Features 

• WIDE VIEWING ANGLE 

• UNIFORM LIGHT OUTPUT 

• SQUARE LIGHT EMITTING AREA 

• MOUNTS FLUSH WITH PANEL 

• CHOICE OF THREE BRIGHT COLORS 

— High Efficiency Red 

— Yellow 

— High Performance Green 




L>s i£?fSSi iIbMI m^md i^n liSEid 



Description 



These rugged solid state lamps are designed for applica- The red and yellow devices use Gallium Arsenide Phos- 

tions requiring a bright, compact source of light. Uniform phide on Gallium Phosphide light emitting diodes, the green 

light output, wide viewing angle and flat top make the lamp devices use a Gallium Phosphide light emitting diode, 
ideal for flush mounting on a front panel. 



Axial Luminous intensity and Viewing Angle 



Color 


Part Number 
HtMP- 


Description 


ly (ntcd) 


Test 
Condition 


2(-)1/2ElI 


Min. 


Typ. 


High 

Efficiency 

Red 


~L250 
-L251 


Tinted, Diffused 

Tinted, Diffused, High Brightness 


as 

2.1 


1.8 
2.9 


10 mA 
10 mA 


140 


Yellow 


-L350 
-L351 


Tinted, Diffused 

Tinted, Diffused, High Brightness 


0.9 
14 


1.5 
2.5 


10 mA 
10 mA 


140 


Green 


-L660 
-1551 


Tinted, Diffused 

Tinted, Diffused, Nigh Brightness 


1.0 
16 


2«0 
3.0 


10 mA 
10 mA 


140 



NOTE: 

1 . (-)1/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 
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Package Dimensions 



4,19 < 0.185) 
3.78 (0.149) 




2.21 (0.087) 
1.80i0.071> 



NOTES: 

1. ALL DIMENS40NS ARE IN !VlltLIMETRE$ (INCHES), 

2. AN EPO)<y MENISCUS tmf EXTEND ABOUT 
1 mm (0.040") DOWN iM LEADS. 



Eiectrlcai/Optlcai Characteristics at Ta = 25°C 

COMMON CHARACTERISTICS 



Symbol 


Parameter 


High 

Efficiency Red 

L250//t251 


Yellow 
L350/351 


Green 
L550/551 


Units 


Test Conditions 


MIn. 


1VP. 


Max, 


MIn. 


lyp. 


Max. 


Min. 


T^p. 


Max. 


^PEAK 


Peak Wavelength 




635 






583 






5I5 




nm 




AX1/2 


Spectral Line 
Halfwidth 




40 






36 






28 




nm 




^d 


Dominant Wavelength 




626 






585 






569 




nm 


Notel 


??v 


Luminous Efficacy 




146 






500 






595 




lumen 


Note 2 


/watt 


Vr 


Reverse Breakdown 
Voltage 


5.0 






5.0 






5.0 






V 


Ir=100M 


Vf 


Forward Voltage 


1,5 


2.2 


3.0 


1.5 


2.2 


3.0 


1.5 


2.3 


3.0 


V 


lp = 10mA 


^S 


Speed of Response 




90 






90 






500 




ns 




C 


Capacitance 




11 






15 






18 




PF 


Vf =^ 0, f = 1 MHz 


^JC 


Thermal Resistance 




120 






120 






120 




°c/w 


Junction to 
Cathode Lead 



NOTES: 

1. The (dominant wavelength, \d, is derive(d from the CIE chromaticity diagram and represents the single wavlength which defines the 
color of the device. 

2. Radiant intensity, le, in watts/steradian, may be found from the equation le = ly/^v Where Iv is the luminous intensity in candelas 
and i7v is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings atTA=25°c 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 



P&mnmim 


NI9N Efficiency 

Red 

HiMI*-L250AUS51 


Yellow 
NI.WP-U50A1351 


Oreen 
HLWP-tS50/*i551 


Miitls 


Peak Forward Current 


90 


60 


00 


mA 


Average Forward Currentl^'l 


25 


30 


25 


mA 


DC Cyrrenti^i 


30 


20 


30 


mA 


Power Dissipation 1^1 


135 


m 


136 


mW 


Reverse Voltage i\n ^ 100 mA) 


5 


5 


5 


V 


Trar^stent Forward CurreritKI (10 ^s#c Pulse) 


500 


500 


600 


mA 


Operating Temperature Range 


-55 to +100 


-20 to +100 


^C 


storage Temperature Range 


^5 to +100 


Lead Soldering Temperature 
n.6 mm 10.063 in,| from fcjody) 


260^*0 for 5 seconds 



NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 0.5 
mA/^C. For Yellow Series derate linearly from 50° C at 0.2 
mA/°C. 

3. For Red and Green Series derate power linearly from 25° C 
at 1.8 mW/°C. For Yellow Series derate power linearly from 
50°Cat1.6mW/°C. 



The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 
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Figure 1. Relative Luminous Intensity vs. Angular Displacement 
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Figure 2. Relative Intensity vs. Wavelength 
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HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 

HER HLMP-L250, -L251 
Yellow HLMP-L350, -L351 
Green HLMP-L550, -L551 
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Figure 3. Maximum Toierabie Pealc Current vs. Pulse Duration. 
(Idc I^AX as per MAX Ratings.) 



Figure 4. Forward Current vs. Forward Voltage 













■■■/"" 


















/ 


^. 


















/ 


f 


JEOAMPORSEfi 1 








i 


t 






































f 


















/ 


s^ 


















f 


V 


txx 


3W 












/ 




"" 














A 






' 















5 10 15 20 25 30 35 40 45 50 
Idc - DC CURRENT PER LED mA 



YELLOW 








HIGH 


JEN< 


'" 






\ 


y 






P 


ED 








/ 






«# *' 


/- 





.......... 










^ 


-\ 
























r 


































y 




















1 




















1 









































10 20 30 40 50 60 70 80 90 100 
'PEAK - PEAK LED CURRENT - mA 



Figure 5. Relative Luminous Intensity vs. Forward Current 



Figure 6. Relative Efficiency (Luminous intensity per Unit 
Current) vs. Peal( LED Current 
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HEWLETT 
PACKARD 



4mm FLAT TOP LED LAMPS 

High Efficiency Red, Yellow, Green Lamps 

HIGH EFFICIENCY RED HIMP-M200, ^20% -M250, --1^251 

YEllOW HLMP-M30a -WIJOI, -IVI350, -IVI351 

GUBBH HLMP-IVI500, -M501, -WBSO, -W551 



Features 

• WIDE VIEWING ANGLE 

• FLATTOP 

• DIFFUSED AND NONDIFFUSED PACKAGES 

• CHOICE OF BRIGHT COLORS 

— High Efficiency Red 

— Yellow 

— High Performance Green 
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Description 



This line of solid state lamps is designed for applications 
requiring lamps with a pleasing, flat, light emitting surface in 
combination with a 4mm cylindrical shape. 

The red and yellow devices use Gallium Arsenide Phos- 
phide on Gallium Phosphide light emitting diodes, the green 
devices use a Gallium Phosphide light emitting diode. 

Select diffused or nondiffused lamps based on the radiation 
pattern or appearance desired. See Figure 1 for detailed 
radiation pattern differences. 



Axial Luminous intensity and Viewing Angle 



Color 
(Material) 


Part Number 
HLMP- 


OescHplion 


i\t (mcd) 


Test 

Condition 

(mA) 


281/2^^5 


mm. 


lyp. 


High 
Efficiency 

Red 
(GaAsP 
on GaP) 


IVI200 


Tinted, Diffused 


3.4 


5.0 


20 


135 


y2oi 


Tinted, Diffused, High Brightness 


5.4 


70 


20 


iVI25D 


Tinted. Nondiffused 


3,4 


5.0 


10 


80 


M251 


Tinted, Nondiffused, High Brightness 


5.4 


70 


10 


Yellow 
(GaAsP 
on GaP) 


M300 


Tinted, Diffused 


3.6 


5.0 


20 


135 


M301 


Tinted, Diffused, High Brightness 


5J 


70 


20 


M360 


Tinted, Nondiffused 


ae 


6.0 


10 


80 


M351 


Tinted, Nondiffused, High Brightness 


5,7 


70 


10 


Green 
(GaP) 


M500 


Tinted, Diffused 


4.2 


7.0 


20 


135 


M501 


Tinted, Diffused, High Brightness 


6,7 


10.0 


20 


M550 


Tinted, Nondiffused 


4.2 


10.0 


10 


80 


M551 


Tinted, Nondiffused, High Brightness 


6.7 


16,0 


10 



NOTE: 1. 01/2 is the off-axis angle at which the luminous intensity is half the axial intensity 
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Package Dimensions 

















4.11(0.162) , 
3.56 (0.152) n 












^, 6.25(0.246) 


0,51 (0.020) 
SQu;4RE NOM, 












5.74 {0.226) 


j 
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J^ 
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-^f-"" 


(0.100) 
DM. 

r 








T 






Lm.. 


— L 


V 


■ 




XIJ 








\ 








i 










^-CATHODE 




















140 (0.055) 
^M ^0,046) 






1.27 (0.050) 










^ 2.61 (0.105) 






'^ NOM. "^ ^ 


2.41 (0.095) 






24.13 (0.950) 










* MIN. 







NOTES: 

:::1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 
2. AN EPOXY MENISCUS MAY EXTEND ABOUT 
1 mm (0.040"} DOWN THE LEADS, 



Electrical/Optical Characteristics at Ta = 25°C 



COMMON CHARACTERISTICS 



Symbol 


Parameter 


High 
Efficiency Red 
HtMP-WiaXX 


Yellow 
HLMP-M3XX 


Green 
HLMP~M5XX 


Units 


Test Conditions 


Min. 


Typ. 


Max. 


MIn. 


•ryp. 


Max. 


Min. 


TVP. 


Max. 


^PEAK 


Peak Wavelength 




635 






583 






565 




nm 




AX1/2 


Spectral Line 
Halfwidth 




40 






36 






28 




nm 




>^d 


Dominant Wavelength 




626 






585 






569 




nm 


Notel 


^v 


Luminous Efficacy 




142 






500 






595 




lumen 
/watt 


Note 2 


Vr 


Reverse Breal<down 
Voltage 


5.0 






5.0 






5.0 






V 


1r^ 100 mA 


Vf 


Forward Voltage 


1.5 


2.2 


3.0 


1.5 


2.2 


3.0 


1.5 


2.3 


3.0 


V 


Clear 

l{r = 10mA, 
Diffused 
If ^ 20 mA 


i"S 


Speed of Response 




90 






90 






500 




ns 




C 


Capacitance 




11 






15 






18 




PF 


Vp = 0. f = 1 MHz 


OjQ 


Thermal Resistance 




120 






120 






120 




^C/W 




Junction to 
Cathode Lead 



NOTES: 

1. The dominant wavelength, X^l. 's derived from the CIE chromatlcity diagram and represents the single wavelength which defines the 
color of the device. 

2. Radiant intensity, \q, in watts/steradian, may be found from the equation le = lv/'?v. Where ly is the luminous intensity in candelas and 77^ 
is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings at Ta = 25°C 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 



Parameter 


High EfOciency 

Red 
HLMP-M2XX 


Yellow 
HtlVrP-M3XX 


Creen 
HtlWIP-MSXX 


U»}l$ 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Current! "^i 


25 


20 


25 


mA 


DC Currentisj 


30 


20 


30 


mA 


Power Dlssipatfonl^l 


135 


85 


135 


mW 


Reverse VoJtage (Ir ^ 100 M' 


5 


5 


5 


V 


Transient Forward CurrentHI ao ^sec Pulse) 


500 


500 


500 


mA 


Operating Temperature Range 
Storage Temperature Range 


-56 to +100 


-20 to +100 


'^C 


-5510+100 


Lead Soldering Temperature 
(1.6 mm 10,063 in.) from body) 


260^ for 5 seconds 



NOTES: 

1. See Figure 3 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 0.5 
nnA/°C. For Yellow Series derate linearly from 50° C at 0.2 
mA/°C. 

3. For Red and Green Series derate power linearly from 25° C 
at 1.8 mW/°C. For Yellow Series derate power linearly from 
50°Cat 1.6mW/°C. 



The transient peak current is the maximum non-recurring 
peak current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommended 
that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum 
Ratings. 




0° 20" 40° 60° 80° 100° 120° 



Figure 1. Relative Luminous Intensity vs. Angular Displacement 
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Figure 2. Relative intensity vs. Wavelength 
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HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 

HER HLMP-M2XX Series 
Yellow HLMP-M3XX Series 
Green HLMP-M5XX Series 




tp - PULSE DURATION -jis 

Figure 3. Maximum Tolerable Peak Current vs. 

Pulse Duration. (\qq MAX as per MAX Ratings.) 
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Vf - FORWARD VOLTAGE - V 

Figure 4. Forward Current vs. Forward Voltage 
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Idc - DC CURRENT PER LED mA 

Figure 5. Relative Luminous Intensity vs. Forward 
Current. Nondiffused Devices. 
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'PEAK - PEAK LED CURRENT - mA 

Figure 6. Relative Efficiency (Luminous Intensity per Unit Current) 
vs. Peak LED Current. Nondiffused Devices. 
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Idc - DC CURRENT PER LED - mA 

Figure 7. Relative Luminous Intensity vs. Forward 
Current. Diffused Devices. 
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IPEAK - PEAK CURRENT PER LED - mA 

Figure 8. Relative Efficiency (Luminous Intensity per Unit Current) 
vs. Peak Current. Diffused Devices. 



6-57 



CVI 



HEWLETT 
PACKARD 



T-1 (smm) 

RED SOUP STATE LAMPS 

HLMP-1000 Series 
HLWP-1200 series 



Features 



• WIDE VIEWING ANGLE 

• SMALL SIZE T-1 DIAMETER 3.18mm (0!l25") 

• IC COMPATIBLE 

• RELIABLE AND RUGGED 



Description 



The HLIVIP-1000 is a series of Gallium Arsenide Phosphide 
Light Emitting Diodes designed for applications where 
space is at a premium, such as in high density arrays. 

The HLMP-1000 series is available in three lens configura- 
tions. 

HLMP-1000 — Red Diffused lens provides excellent on-off 
contrast ratio, high axial luminous intensity, and wide view- 
ing angle. 

HLMP-1080 — Same as HLMP-1000, but untinted diffused to 
mask red color in the "off" condition. 

HLMP-1071/-1 201 -Untinted non-diffused plastic lens pro- 
vides a point source. Useful when illuminating external lens, 
annunciators, or photo-detectors. 



Part 
Number 
HtMP- 


Package & 
Lens Type 


— - 

Iv (mca) 
(^20 itiA 


Typ. 
Viewing 

Angle 
26 1/2 


Mill. 


Typ. 


-1000 


A-Tinted 
Diffused 


.5 


1.0 


60** 


-1002 


A-Tinted 
Diffused 


1.5 


2,5 


60° 


-1080 


A-Untlnted 
Diffused 


.5 


1.5 


60° 


-1071 


A-Untinted 
Non-Diffused 


1.0 


2.0 


45° 


-1200 


B-Untjnted 
Non-Diffused 


.5 


1.0 


120^ 


-1201 


B-U minted 
Non-Diffused 


1.5 


2.5 


120*^ 



6.3SJ.2S0) 
5,58 {.220> 






m 



3.18 M25} 

~2:e7n<55} 



.^ 3.43 t,135> 



470 P85) 



NOM. 



1.02 t040) 
NOM. 



0.4S uom 

NOWINAL 



- 2.54 {0,1 OOJ NOMtNA'L 



Figure A. 



5.33 (0,21) 
4,3Ha.17) f 



n 



...3,18 (.126) 
2.67 {l05i 



•*-3.30M30HVfAX. 



(TG 



24.13 <Q,9S) 



1,2? im<3h 

NOW. 



X 



3.73 (,147) 

3,23 im) 



045 (.018^ 

lUARE 
NOMINAL 



Figure B. 



NOTTS'. 

1, AiL DIMENSIONS ARE IN (VHtUMETRES (INCHES}. 
2> AH EIHJKY MENISCUS MAV EXTEND ABOUT 1mm 
f.040'1 DOWN THE LEAOS. 
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Absolute Maximum Ratings at Ta = 


25^ 


C 




llliifcr 


lOOOSeries 


Units 


ifower Dissipation 


too 


mm 


ilSiorward Current fi] 


50 


mA 


Average Forward Curreil 


50 


mA 


Peak Operating Forward Current 


1000 


mA 


Reverse Voltage (Ir - 100 fiA) 


5 


V 


Transient Forward Currently 1 (10 Msec Pulse) 


2000 


mA 


Operating and Storage Temperature Range 


-|5°Cto-M00°O 


Hip Solder Temperat|ire t1 ,6 rim [0.063 Inch] below package base) 


26||p for 5 seconds 



Note: 

1. Derate linerarly from 50° C at 0.2 mA/°C. 



Electrical Characteristics at Ta=25°C 








Symbol 


J^iramellrs 


MIn. 


Typ, 


Max, 


Units 


Test Conditions 


ApEAK 


Peak Wavelength 




655 




nm 


Measurement at Peak 


Ad 


Dominant Wavelength 




648 




nm 




6,M/2 


Spectral Line Halfwidth 




24 




nm 




TS 


Speed of Response 




10 




ns 




C 


Capacitance 




100 




PF 


Vp = o,f^1 MHz 


ajc 


Thermal Resistance 




120 




*C/W 


Junction to Cathode Lead 


Vf 


Forward Voltage 


1.4 


1.6 


2.0 


V 


If == 20 mA 


Vr 


Reverse Breakdown Voltage 


5 






V 


lR==100ftA 
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1 1.75 
M 1.50 

1 1.25 
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FORWARD CURRENT - VOLTAGE CHARACTERISTICS 

Figure 1. Forward Current vs. 

Voltage Characteristic. 



P - FORWARD CURRENT - mA 



Figure 2. Luminous Intensity vs. 
Forward Current (IF). 
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Figure 3. Typical Relative Luminous 

Intensity vs. Angular Displacement. 
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Figure 4. Relative Luminous Intensity vs. Angular DisplacemenL Figure 5. Relative Luminous Intensity vs. Angular DisplacemenL 
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^gi 



HEWLETT 
PACKARD 



T-1 (3mm) 

DIFFUSED SOUP STATE LAMPS 

HIGH EFFICIEMCY RED • HlMP^1300 SERIES 

ORANGE • HLMP-K400 SERIES 

YELLOW • HLIVlP-1400 SERIES 

HIGH PERFORMANCE GREEN • HLIVIP-1500 SERIES 



Features 

• HIGH INTENSITY 

• CHOICE OF 4 BRIGHT COLORS 

High Efficiency Red 

Orange 

Yellow 

High Performance Green 

• POPULAR T-1 DIAMETER PACKAGE 

• SELECTED MINIMUM INTENSITIES 

• WIDE VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 



Package Dimensions 






Description 



This family of T-1 lamps is widely used in general purpose 
indicator applications. Diffusants, tints, and optical design 
are balanced to yield superior light output and wide viewing 
angles. Several intensity choices are available in each color 
for increased design flexibility. 





— j 




i. 3,18(0,126) 
**" 2.67(0.105) 




— 




^2.92<0.11^{ 


5.5S|C»320T!I 


. _ 


t 
; , 4,70(0-185) 
f 1 4?f5<0.165) 




1 


"."77" ♦ 






TD 


t 






1.02 (0.040) NOM, 


24.13 
Ml 


0.951 
N. 










-*" 


"* 0,46 (0,018) SQUARE NOM 


CATHOOE 


^ 












1.27 < 0.050) _J 
NCWI. 


( 












2.54 {0.100) 
f^ MOM, 



NOTES; 

1. AttOIME(\ESlOf4S ARE IN MJl,t.rWETRES (INCHES). 

2. AH EPOXy (WENJSCyS MAY EXTEND ABOUT Imra 
(0,040") DOWN THE UEAD$, 



Part 
Number 
HLMP- 


Application 


Minimum 

Intensity 

(mcd) at 10mA 


Color 
(Material) 


1300 


General Purpose 


1.0 


High 
Efficiency 

Red 
(GaAsP 
on GaP) 


1301 


General Purpose 


2.0 


1302 


High Ambient 


3.0 


1385 


Premium Lamp 


6.0 


K400 


General Purpose 


to 


Orange 
(GaAsP 
on Gap) 


K401 


High Ambient 


2.0 


K402 


Premium Lamp 


3.0 


1400 


General Purpose 


to 


Yellow 
(GaAsP 
on GaP) 


1401 


General Purpose 


2.0 


1402 


High Ambient 


3.0 


1485 


Premium Lamp 


6,0 


1603 


General Purpose 


10 


Green 
(GaP) 


1623 


High Ambient 


2.6 


1585 


Premium Lamp 


4.0 
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Electrical Characteristics at Ta = 25°C 








Symbol 


iescriptibn 


Device 


Min. 


lyp. 


Max. 


UiP 


Test ibndlllons 




h 


llOminous Intensity 


High Efficiency Red 

1*0 
1301 
1302 
1385 


1.0 
2.0 
3.0 
6.0 


2.0 
2.5 
4.0 
10.0 




mcd 


Ip^lOmA 


Orange 
K400 

kIoi 

K402 


1.0 
2.0 
3.0 


2.0 
2.5 
4,0 




Yellow 

1400 

1401 

1402 

1485 


1.0 
2.0 
3.0 
6.0 


2.0 
3.0 
4.0 
10.0 




Green 
1503 
1523 
1585 


1.0 
2.6 
4.0 


2.0 
4.0 
6.0 




2ei/2 


Including Angle 
Between Half 
Luminous intensity 
Points 


AH 




60 




Deg. 


If = 10 mA 
See Note 1 


-^PEAK 


Peak Wavelength 


High Efficiency Red 

Orange 

Yellow 

Green 




635 
603 
683 
565 




nm 


Measurement at Peak 


Ad 


Dominant Wavelength 


High Efficiency Red 

Orange 

Yellow 

Green 




626 
608 
585 
569 




nm 


See Note 2 


-^Xi/2 


Spectral Line 
Halfwidth 


High Efficiency Red 

Yellow 

Green 




40 
36 
28 




nm 




rs 


Speed of Response 


High Efficiency Red 

Orange 

Yellow 

Green 




90 
280 
90 
500 




ns 




C 


Capacitance 


High Efficiency Red 

Orange 

Yeliow 

Green 




11 
4 
15 
18 




pF 


Vf = 0; f = 1 MHz 


^JC 


Thermal Resistance 


All 




120 




^C/W 


Junction to Cathode 
Lead 


Vf 


Forward Voltage 


HER/Orange 

Yellow 

Green 


1.5 
1.5 
1.5 


2.2 
2.2 

2.3 


3.0 
3.0 
3.0 


V 


If -= 10 mA 


Vb 


Reverse Brea}<down Volt, 


AH 


5.0 






V 


Ir ^ 100 juA 


^v 


Luminous Efficacy 


High Efficiency Red 

Orange 

Yellow 

Green 




145 
262 
600 
595 




lumens 


See Note 3 


Watt 




NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial 

2. The dominant wavelength, Xj. 's derived from the CIE chromaticity diag 
color of the device. 

3. Radiant intensity le, in watts/steradian, may be found from the equation 
is the luminous efficacy in lumens/watt. 


luminoL 
ram and 

le = lvA 


s intensity 

represents the single wavelength which defines the 

V, where ly is the luminous intensity in candelas and ryv 
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Absolute Maximum Ratings at Ta = 25°C 






Parameter 


NIR/Orange 


Yellow 


Green 


Units 


Pe^k fom&fd Current 


90 


60 


90 


mA 


Average Forward Current^ ^ ^ 


26 


20 


26 


mA 


DC Curr«nt^2| 


30 


20 


30 


mA 


Power Dissipation''^^ 


135 


85 


136 


mW 


Reverse Voltage Or =^ 100 M) 


5 


5 


5 


V 


Transient Forward Current^^^ (10 (xsbc Pulse) 


600 


60O 


600 


mA 


Operating Temperature Range 


^5 to +100 


-55 to -MOO 


-20 to +100 


"C 


Storage Temperature Range 


^5 to +100 


Lead Soldering Temperature [1.6 mm (0.063 in,) from body] 


260*C lor 5 seconds 



NOTES: 

1. See Figure 5 (Red/Orange), 10 (Yellow) or 15 (Green) to establish pulsed 
operating conditions. 

2. For Red, Orange, and Green series derate linearly from 50° C at 0.5 
mA/°C. For Yellow series derate linearly from 50°C at 0.2 mA/°C. 

3. For Red, Orange, and Green series derate power linearly from 25° C at 1 .8 
mW/° C. For Yellow series derate power linearly from 50° C at 1.6 mW/° C. 



4. The transient peak current is the maximum non-recurring peak current 
that can be applied to the device without damaging the LED die and 
wirebond. It is not recommended that the device be operated at peak 
currents beyond the peak forward current listed in the Absolute Maximum 
Ratings. 
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WAVELENGTH - nm 

Figure 1. Relative Intensity vs. Wavelength 



T-1 High Efficiency Red, Orange Diffused Lamps 
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Vf - FORWARD VOLTAGE - V 




Figure 2. Forward Current vs. Forward 
Voltage Characteristics. 
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1.0 10 100 1,000 10,000 

tp - PULSE DURATION -ixi 

Figure 5. IVIaximum Tolerable Peak Current vs. Pulse 
Duration. (Iqc I^AX as per MAX Ratings). 



Idc - DC CURRENT PER LED - mA 

Figure 3. Relative Luminous Intensity 
vs. DC Forward Current. 
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IPEAK - PEAK CURRENT PER LED - mA 

Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) 
vs. Peal( LED Current. 




Figure 6. Relative Luminous Intensity vs. Angular Displacement. 
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T-1 Yellow Diffused Lamps 
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Vf - FORWARD VOLTAGE - 



Figure 7. Forward Current vs. Forward 
Voltage Characteristics. 







Figure 



10 100 1.000 10,000 

tp - PULSE DURATION -ms 

10. IVIaximum Tolerable Peal< Current 
vs. Pulse Duration. (Iqc I^AX 
as per MAX Ratings.) 
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Figure 8. Relative Luminous Intensity 
vs. Forward Current. 



Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement. 



T-1 Green Diffused Lamps 
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Vf - FORWARD VOLTAGE - V 



Figure 12. Forward Current vs. Forward 
Voltage Characteristics. 
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Figure 13. Relative Luminous Intensity 
vs. Forward Current. 
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Figure 15. Maximum Tolerable Peak Current 
vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings.) 



Figure 14. Relative Efficiency (Luminous 
Intensity per Unit Current) 
vs. Peak LED Current. 
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Figure. 16. Relative Luminous Intensity vs. Angular Displacement. 
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HEWLETT 
PACKARD 



LOW PROFILE T"1 (3mm) LED LAMPS 

High Efficiency Red HLMP-1350 
Yellow HLIVIP-1450 

High Performance Green HLlviP-1550 



Features 



LOW PROFILE HEIGHT 

SMALL T-1 SIZE DIAMETER 
3.18 mm (.125 inch) 

HIGH INTENSITY 

10 OOMPATIBLE 

CHOIOE OF 3 BRIGHT COLORS 

High Efficiency Red 

Yellow 

High Performance Green 



Description 



This family of solid state lamps is especially suited for 
applications where small package size is required without 
sacrificing luminous intensity. The HLMP-1350 is a red 
tinted, diffused lamp providing a wide viewing angle. The 
HLMP-1450 and HLMP-1550 are similar products in yellow 
and green respectively. 



Package Dimensions 



NOTES; 

t. All DIMENSIONS ARE IN 
MILLIMETRES (INCHfiS). 

2. AN £POKY MENISCUS MAY 
EXTEND ABOUT tm(Ti 
(.040") DOWN THE LEADS- 
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t_ 3.18 {Am 
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^ 3,30 <130> MAX, 
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3,33 (,1Z7) 


4.31 
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. {Aih 




24,13(0,95! 
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Axial Luminous intensity and Viewing Angle @ 25°C 



Part 
Number 
HLMP- 


Description 


Iv (mod) 


Test 

Condition 

mA 


281/2 

(Typ.) 

t13 


(nm-Typ.) 

m 


Coloi* 


MIn. 


Typ. 


1350 


Tinted, Wide Angle 


1.0 


2,0 


10 


55^ 


626 


Higli Efficiency 
Red 


1450 


Tinted, Wide Ar>gle 


1,0 


2.0 


10 


55'' 


5$6 


Yellow 


1550 


Tinted, Wide Angle 


1,0 


2.0 


10 


55^ 


669 


Green 



NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial intensity. 

2. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines 
the color of the device. 



For Maximum Ratings and Electrlcal/Optlcal Character- 
istics (including figures) see HLMP-1300/-1400/-1500 data 
sheet, publication number 5953-7735, except for Figure A 
shown liere. 
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Figure A. Relative Luminous Intensity vs. Angular Displacement. 
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^el 



HEWLETT 
PACKARD 



T-1 (3 mm) 

HIGH piiNSITY SOLID STATE LAMPS 

kCH EFFICIENCY RED ♦ HLMP-132X SERIES 

YELLOW • HLMP-142X SERIES 

HIGH PERFORMANCE GREEN ♦ HLIVIP-152X SERIES 



Features 

• HIGH INTENSITY 

• CHOICE OF 3 BRIGHT COLORS 

High Efficiency Red 

Yellow 

High Performance Green 

• POPULAR T-1 DIAMETER PACKAGE 

• SELECTED MINIMUM INTENSITIES 

• NARROW VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 






Package Dimensions 



Description 





"^ 




, 3.t8(,126) 




^ 




3,43 (.135) 
Z92t.115> 


1 1 

6,35 iZSO] 
5.58 12m I 


( ^ 


470 M65} 
\ 4.13 P65} 




j 


- -t * 






JL 


t 






1.02 iMO) 
WOM. 


24.13 
Ml 


0.95) 
1 










-^ 


»-»- 0.45 (.018? 

SQUARE NOMINAL 


CATHODE- 








1.27 lom} \ 
NOMINAL' 








-^ 




-<— 2.54 MOO) 
NOMINAL 



This family of T-1 lamps is specially designed for applica- 
tions requiring higtier on-axis intensity than is achievable 
with a standard lamp. The light generated is focused to a 
narrow beam to achieve this effect. 



Part 
Number 
HLMP- 


Description 


Minimum 

Intensity 

(mcd) 

at 10 mA 


Color 
(Material) 


1320 


Untlnted 
Non-Diffused 


8.6 


High 
Efficiency 

Red 
CGaAsP 
on GaP) 


1321 


Tinted 
Non-Djffused 


8.6 


1420 


Untjnted 
Non-Diffused 


9.2 


Yellow 
(GaAsP 
on Gap) 


1421 


Tinted 
Non-Diffused 


6.0 


1520 


Untlnted 
Non-Dtffused 


4.2 


Green 
(GaP) 


1521 


Tinted 
Non-Diffused 


4.2 



NOTES: 

1. ALLDflVIENSrONSARe IN MILtJMETfteS (INCHES), 

2. AN EPOXY IVlfiNtSCUS MAY EXTEND ABOUT 1mm 
(.040") DOWN THE LEADS. 
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Electrical Characteristics atTA = 25°C 



Symbol 


Description 


Device 
HtMP- 


mn. 


lyp. 


Max. 




Unite 


Test Conditions 


,^v 


Luminous intensity 


1320 
1321 


8.6 
8.6 


12,0 
12.0 




mcd 


If =^ 10 mA (Figure 3) 


1420 
1421 


.9.2 
6.0 


12.0 
12.0 




mcd 


If- 10 mA (Figure 8) 


1520 
1621 


42 
4.2 


5.0 
5.0 




mcd 


If - 10 mA (Figure 3) 


201/2 


Induding Angle 

Between Half 

Luminous Intensity Points 


All 




45 




Deg. 


lF=10mA 
See Note 1 
(Figures 6, 11, 16,21) 


^PEAK 


Peak Wavelength 


132X 
142X 
152X 




635 
583 
565 




nm 


Measurement at Peak 
(Figure 1) 


A A 1/2 


Spectral Line Halfwidth 


132X 
142X 
152X 




40 
36 
28 




nm 




Xd 


Dominant Wavelength 


132X 
142X 
152X 




626 

585 
569 




nm 


See Note 2 (Figure 1} 


^S 


Speed of Response 


132X 
142X 
152X 




90 
90 
500 




ns 




C 


Capacitance 


132X 
142X 
152X 




11 
15 
18 




pF 


Vf ^ 0; f ^ 1 MHz 


Bjc 


Thermal Resistance 


All 




120 




^C/W 


Junction to Cathode Lead 


Vf 


Forward Voltage 


132X 
142X 
152X 


1.5 
15 
1.5 


2.2 

2.2 

^ 2,3 


3.0 
3.0 
3.0 


V 


If == 10 mA 


Vr 


Reverse Breakdown Voltage 


All" 


5.0 






V 


Ir^^IOOjuA 


1?V 


Luminous Efficacy 


132X 

, 142X 

152X 




145 
600 
595 




lumens 


See Note 3 


Watt 



Notes: 

1. ©1/2 is the off-axis angle at which the luminous intensity is half the axial 
luminous intensity. 

2. The dominant wavelength, k^, is derived from the CIE chromatlcity 
diagram and represents the single wavelength which defines the color of 
the device. 

Absolute Maximum Ratings at T^ = 25°C 



3. Radiant intensity, \q, in watts/steradian, may be found from the equation 
Iq = \^j/r]y, where ly is the luminous intensity in candelas and 77^ is the 
luminous efficacy In lumens/watt. 



Parameter 


Red 


Yellow 


Oreen 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Current^i 


25 


20 


25 


mA 


DC Current! 2 i 


30 


20 


30 


mA 


Power Dissipation!^! 


135 


85 


136 


mW 


Reverse Voltage (Ifi ^ 100 /uA) 


5 


5 


5 


V 


Transient Forward Currentl'^! (10 
^sec Pulse) 


500 


600 


500 


mA 


Operating Temperature Range 


^5 to -MOO 


"55 to 4-100 


»20 to 4-100 


°0 


Storage Temperature Range 


-55 to -fl 00 


Lead Soldering Temperature 
fl6 mm 10.063 in.) from body) 


260" C for 5 seconds 
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NOTES: 

1 . See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50° C at 0.5 mA/°C. For Yellow series derate linearly from 50° C at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25° at 1.8 mW/°C. For Yellow series derate power linearly from 50° at 1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 

. Absolute Maximum Ratings. 
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Figure 1. Relative Intensity vs. Wavelength 
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Figure 2. Forward Current vs. Forward 
Voltage Characteristics 
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Figure 3. Relative Luminous Intensity 
vs. DC Forward Current 
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Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figures. Maximum Tolerable Peak 
Current vs. Pulse Duration. 
(IqcMAX as per MAX Ratings) 
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Figure 6. Relative Luminous Intensity vs. Angular Displacement 
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T-1 Yellow Non-Diffused 
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Figure 7. Forward Current vs. 
Forward Voltage 
Characteristics 
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Figure 8. Relative Luminous Intensity 
vs. Forward Current 
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Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current 
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Figure 10. IViaximum Tolerable Peak Current 
vs. Pulse Duration. (IdcIVIAX 
as per MAX Ratings) 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement 
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Figure 12. Forward Current vs. 
Forward Voltage 
Characteristics 
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Figure 13. Relative Luminous Intensity 
vs. Forward Current 
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Figure 15. Maximum Tolerable Peak Current 
vs. Pulse Duration. (IqcI^AX 
as per MAX Ratings) 



Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figure 16. Relative Luminous Intensity vs. Angular Displacement 
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HEWLETT 
PACKARD 



T-1 3/4 (5mm) 

RED SOLID STATE LAMPS 



HLMP-3000 
HLMP-3001 
HLlVIP-3002 
HLMP-3003 
HLMP-3050 



Features 

• LOW COST, BROAD APPLICATIONS 

• LONG LIFE, SOLID STATE RELIABILITY 

• LOW POWER REQUIREMENTS: 20 mA @ 1.6V 

• HIGH LIGHT OUTPUT: 

2.0 mcd Typical for HLMP-3000 
4.0 mcd Typical for HLMP-3001 

• WIDE AND NARROW VIEWING ANGLE TYPES 

• RED DIFFUSED AND NON-DIFFUSED 
VERSIONS 



Description 



The HLMP-3000 series lamps are Gallium Arsenide 
Phosphide light emitting diodes intended for High Volume/ 
Low Cost applications such as indicators for appliances, 
smoke detectors, automobile instrument panels and many 
other commercial uses. 

The HLMP-3000/-3001/-3002/-3003 have red diffused 
lenses where as the HLMP-3050 has a red non-diffused 
lens. These lamps can be panel mounted using mounting 
clip HLMP-0103. The HLMP-3000/-3001 lamps have .025" 
leads and the HLMP-3002/-3003/-3050 have .018" leads. 



NOTES: 

1. The transient peak current is the maxirnum non-recurring peak current that 
can be applied to the device without damaging the LED die and wirebond. It 
is not recommended that the device be operated at peak currents beyond the 
peak forward current listed in the Absolute Maximum Ratings. 



Package Dimensions 

HLMP-3002/-3003/-3050 



1,27 ^0501 NOMINAL 





Absolute Maximum Ratings 

atTA = 25°C 



Parameter 


3000 Series 


U*l(ts 


Power Dissipation 


100 


mW 


DC Forward Current (Derate 
linearly fronnSO^C at 0.2 mA/*C) 


50 


nnA 


Average Forward Current 


50 


mA 


Peak Operating Forward Current 


1000 


mA 


Reverse Voltage (Ir - 100 mA) 


5 


V 


Transient Forward Current^i 
(10 /wsec Pulse) 


2000 


mA 


Operating and Storage Temp- 
erature Range 


-55^0 to +100^0 


Lead Solder Temperature (1.6 mm 
[0.063 inch] below package base) 


260*^ C for 5 seconds 



HLMP-3000A3001 



MOTES: 

1. AUt OlMENStONS ARE m MtLLIIWETRESjINCHESK 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT tmm 
- {.D40") DOWM THE LEADS. 




2,54 ilOOJNOM. 
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Electrical Characteristics at Ta=25°C 



Symbol 


Description 


Device HtMP* 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


Iv 


Luminous Intensity 


3000/3002 

3001/3003 

3050 


1.0 
2.0 
1.0 


2.0 
4.0 

2.5 




mcd 
mcd 
mcd ; 


If ^ 20 mA 
Jf^20mA 
If -20 m A 


281/2 


Included Angle Between 
Half Luminous 
Intensity Points 


3000/3002 

3001/3003 

3050 




60 
60 

24 




Deg. 


If - 20 mA 


AP 


Peak Wavelength 


3000/3002 

3001/3003 

3050 




655 
655 
655 




nm 


Measurement at Peak 


Ad 


Dominant Wavelength 


3000/3002 

3001/3003 

3050 




648 




nm 




AM/2 


Spectral Line Half width 


3000/3002 

3001/3003 

3050 




24 




nm 




rs 


SpQe<i of Response 


3000/3002 

3001/3003 

3050 




10 




ns 




C 


Capacitance 


3000/3002 

3001/3003 

3050 




100 




PF 


Vf-OJ-IMHx 


OJC 


Thermal Resistance 


3000/3001 

3002/3003 

3050 




95 
120 
120 




^C/W 


Junction to Cathode Lead 


Vf 


Forward Voltage 


3000/3002 

3001/3003 

3050 


1.4 


1.6 


2,0 


V 


If == 20 mA (Fig. 2) 


^n 


Reverse Breakdown 
Voltage 


3000/3002 

3001/3003 

3050 


5.0 






V 


iR-IOOM 



_ T^^^as-c 



1 

1.40 1.50 1.60 1.: 

Vp - FORWARD VOLTAGE - VOLTS 

Figure 1. Forward Current Versus Forward Voltage 
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Figure 2. Relative Luminous Intensity Versus Forward Current 




Figure 3. Relative Luminous Intensity Versus Angular 
DispiacemenL 
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Figure 4. Relative Luminous Intensity Versus Wavelength. 
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P^H 



EWLETT 
PACKARD 



T-1 3/4 (5mm) 

DIFFUSED SOLID ST^VTE LAMPS 



HIGH EFFICIENCY RED 

ORANGE 

YELLOW 

HIGH PERFORMANCE GREEN 



HLMP'3300 SERIES 
HLMP'D400 SERIES 
HLMP'3400 SERIES 
HLlVlP-3500 SERIES 



Features 

o HIGH INTENSITY 

o CHOICE OF 4 BRIGHT COLORS 
High Efficiency Red 
Orange 
Yellow 
High Performance Green 

o POPULAR T-VU DIAMETER PACKAGE 

o SELECTED MINIiVlUM INTENSITIES 

o WIDE VIEWING ANGLE 

o GENERAL PURPOSE LEADS 

o RELIABLE AND RUGGED 

o AVAILABLE ON TAPE AND REEL 






Description 

This family of 7-1% lamps is widely used in general purpose 
indicator applications. Diffusants, tints, and optical design 
are balanced to yield superior light output and wide viewing 
angles. Several intensity choices are available in each color 
for increased design flexibility. 

Package Dimensions 




Part 
Number 
HLWP- 


Application 


Minimum 

Intensity 

(mcd) at 10mA 


Color 
(Material) 


3300 


General Purpose 


2.1 


High 
Efficiency 

(GaAsP 
on Gap) 


3301 


High Ambient 


4.0 


3762 


Premium Lamp 


ao 


D400 


General Purpose 


2.1 


Orange 
(GaAsP 
on GaP) 


D401 


High Ambient 


4.0 


3400 


General Purpose 


2.2 


Yellow 
(GaAsP 
on Gap) 


3401 


High Ambient 


4.0 


3862 


Premium Lamp 


8.0 


3502 


General Purpose 


1.6 


Green 
(GaP) 
565 nm 


3507 


High Ambient 


4.2 


3962 


Premium Lamp 


8.0 



WOT£S; 

1, AtL DIMENSIONS AHt \H WaUlMETRES SIWCHeSi 
2- AN EPOXY MENISCUS MAY SXTfefgO ABOUT Irom 
( 040" > DOWN THE LEADS. 
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Electrical Characteristics at Ta = 25<>c 














Device 












Symbol 


Parameter 


HLMP- 


Mtn, 


Typ. 


Max. 


Units 


Test Conditions 


Iv 


Luminous Intensity 


High Efficiency Red 

3300 

3301 

3762 


2.1 

4.0 
8.0 


3.5 
70 
15.0 








Orange 












D400 


2.1 


3.5 












D401 


4.0 


70 




mcd 


If- 10 mA 


Yellow 












3400 


2.2 


4.0 












3401 


4.0 


8.0 












3862 


8.0 


12.0 








Green 












3502 


1.6 


2.4 












3507 


4.2 


5.2 












3962 


8.0 


11.0 








281/2 


Including Angle 


High Efficiency Red 




60 










Between Half 


Orange 




60 






If- 10 mA 




Luminous intensity 


Yellow 




60 




Deg- 


See Note 1 




Points 


Green 




60 








^PEAK 


Peak Wavelength 


High Efficiency Red 




635 












Orange 




612 




nm 


Measurement at Peak 






Yellow 




583 












GrB^n 




565 








Aky2 


Spectral Line 
Halfwidth 


HER/Orange 

Yellow 

Green 




40 
38 
28 




nm 




Ad 


Dominant Wavelength 


High Efficiency Red 




626 












Orange 




608 




nm 


See Note 2 






Yellow 




585 












Green 




569 








^S 


Speed of Response 


High Efficiency Red 

Orange 

Yellow 

Green 




90 
280 
90 
600 




ns 




C 


Capacitance 


High Efficiency Red 




11 












Orange 




4 




PF 


VF=^D;f=1 MHz 






Yellow 




15 












Green 




18 








^JC 


Thermal Resistance 


All 




140 




°C/W 


Junction to Cathode 
Lead 


Vf 


Forward Voltage 


HER/Orange 


1.5 


2,2 


3.0 










Yellow 


1.5 


2.2 


3.0 


V 


If = 10 mA 






Green 


1.5 


2.3 


3.0 






Vr 


Reverse Breakdown Voltage 


All 


5.0 






V 


Ir = 100 mA 


^v 


Luminous Efficacy 


High Efficiency Red 
Orange 




145 
262 




lumens 


See Note 3 


Watt 






Yellow 




500 












Green 




595 









NOTES: 

1. (■)1/2 is the off-axis angle at whicti the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, Ad- 's derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

3. Radiant intensity, \q, in watts/steradian, may be found from the equation le = ly/r^v- where ly is the luminous intensity in candelas and rjy 
is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings at Ta = 25°C 






Parameter 


lER/Orange 


Yellow 


Green 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Currentl"*! 


25 


20 


2li 


mA 


cifc Current! ^1 


30 


% 


30 


mA 


llllwer D i SSI patio ni'^f 


135 


85'''--l|| 


"•^^liiiii 


nr)\A|:;i::;::j:: 


Fllverse Voltagif Ir = 1 00 /^ A) 


5 


5 


Wmm ^^Y^mmr''''' 


II V ■* 


■ Transient Forward Curren!^"^^ (10 ^sec Pulse) 


500 


5«i 


50tf- 


mA 


Operating Temperature Range 


~55to+100 


-55 to +100 


-20 to +100 


*^C 


Storage Temperature Range 


-55 to +100 


Lead Soldering Temperature |1.6 mm (0.063 in.) from body] 


260^9 for 5 seconds 



NOTES: 

1. See Figure 5 (Red/Orange), 10 (Yellow) or 15 (Green) to establish pulsed 
operating conditions. 

2. For Red. Orange, and Green series derate linearly from 50° C at 0.5 
mA/°C. For Yellow series derate linearly from 50° at 0.2 mA/°C. 

For Red, Orange, and Green series derate power linearly from 25° C at 
3 18 mW/°C. For Yellow series derate power linearly from 50° C at 1.6 
■ mW/°C. 



4. The transient peak current is the maximum non-recurring peak current 
that can be applied to the device without damaging the LED die and 
wirebond. It is not recommended that the device be operated at peak 
currents beyond the peak forward current listed in the Absolute Maximum 
Ratings. 
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H»GH EFFICIENCY 
Y^ RED 


Ta-25'C 


GREEN,. 
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Y ORAKQE-"^ 


V 





WAVELENGTH - 



Figure 1. Relative Intensity vs. Wavelength 



^■^Vt High Efficiency Red, orange Diffused Lamps 





iEFEE^ 



Vf - FORWARD VOLTAGE - 



ioc - DC CURRENT PER LED - mA 



Figure 2. Forward Current vs. Forward Figure 3. Relative Luminous Intensity 
Voltage Characteristics. vs. DC Forward Current. 



10 20 30 40 50 60 70 80 90 
'peak - PEAK CURRENT PER LED - mA 

Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
LED Peak Current. 




100 1000 

-PULSE DURATION -^$ 




Figure 5. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqq MAX as per MAX Ratings 



Figure 6. Relative Luminous Intensity vs. Angular 
Displacement. 
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T-VA Yellow Diffused Lamps 
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15 20 25 30 

Vf - FORWARD VOLTAGE - 



Ip - FORWARD CURRENT - mA 



10 20 30 40 50 60 

. - PEAK CURRENT - mA 



Figure 7. Forward Current vs. Forward 
Voltage Characteristics. 



Figure 8. Relative Luminous Intensity Figure 9. Relative Efficiency (Luminous 
vs. Forward Current. Intensity per Unit Current) vs. 

Peak Current. 




-PULSE DURATION - 



Figure 10. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqq MAX as per MAX Ratings) 
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Figure 11. Relative Luminous Intensity vs. Angular 
Displacement. 



T-1 3/4 Green Diffused Lamps 
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Vf - FORWARD VOLTAGE - V 



5 10 15 20 25 30 35 40 
IPEAK - PEAK CURRENT PER LED - mA 



■ 10 20 30 40 50 60 70 80 90 100 
IpEAK - PEAK CURRENT PER LED - mA 



Figure 12. Forward Current vs. Forward 
Voltage Characteristics. 



Figure 13. Relative Luminous Intensity Figure 14. Relative Efficiency (Luminous 
vs. DC Forward Current. Intensity per Unit Current) vs. 

Peak LED Current. 



SttOJii 

ill 




Figure 15. Maximum Tolerable Peak Current vs. Pulse 
Duration. (Iqq MAX as per MAX Ratings) 




Figure 16. Relative Luminous Intensity vs. Angular 
Displacement. 
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HEWLETT 
PACKARD 



■1 3/4 (5mm) LOW PROFILE 
SOLID STATE LAMPS 



RED 9 

HIGH EFFICIENCY RED © 

YELLOW • 

HIGH PERFORMANCE GREEN • 



HLMP-3200 SERIES 
HLIVIP-3350 SERIES 
HLMP-3450 SERIES 
HLWIP-3550 SERIES 



Features 

• HIGH INTENSITY 

• LOW PROFILE: 5.8mm (0.23 In) NOMINAL 

• T-1% DIAMETER PACKAGE 

• DIFFUSED AND NON-DIFFUSED TYPES 

• GENERAL PURPOSE LEADS 

• IC COMPATIBLE/LOW CURRENT 
REQUIREMENTS 

• RELIABLE AND RUGGED 



Description 




The HLMP-3200 Series are Gallium Arsenide Phosphide 
Red Light Emitting Diodes with a red diffused lens. 

The HLMP-3350 Series are Gallium Arsenide Phosphide on 
Gallium Phosphide High Efficiency Red Light Emitting 
Diodes. 

The HLMP-3450 Series are Gallium Arsenide Phosphide on 
Gallium Phosphide Yellow Light Emitting Diodes. 

The HLMP-3550 Series are Gallium Phosphide Green Light 
Emitting Diodes. 

The Low ProfileT-1 % package provides space savings and 
is excellent for backlighting applications. 

Package Dimensions 



t.27 t>Q50) '— n 

NOM. f 




NOTES; 

1. ALL DtM ENSIGNS ARE 
IN MfLLIM£TR£S<tNCHE$^ 

2. AN EPOXV MENISCUSMAY 
EXTEND ABOUT 1mm (.040") 
DOWN THE LEADS, 



O.4S(.0lfi) SQUARE NOIMtNAL 



Number 
HLMP- 


Application 


Minimum 

intensity 

@ 10 mA (mod) 


tens 


3200 


Indicator — 
General Purpose 


1.0 


Tinted 

Diffused 

Wide Angle 

Red 


3201 


Indicator — 
High Brightness 


2.0 


3350 


Indicator — 
General Purpose 


2.0 


Tinted 

Diffused 

Wide Angle 

HER 


3351 


Indicator — 
High Brightness 


5,0 


3365 


Gepral Purpose 
Poiit Source 


70 


Tinted 

Non-diffused 

Narrow Angle 

HER 


33$6 


Indicator — 
High Brightness 


12.0 


3450 


indicator — 
General Purpose 


2.5 


Tinted 

Diffused 

Wide Angle 

Yellow 


3451 


Indicator — 
High Brightness 


6.0 


3465 


General Purpose 
Point Source 


6.0 


Tinted 
Non-diffused 
Narrow Angle 

Yellow 


3201 


Indicator — 
High Brightness 


12.0 


3553 


Indicator — 
General Purpose 




1.6 


Tinted 

Diffused 

Wide Angle 

Green 


3554 


Indicator — 
High Brightness 


67 


3567 


General Purpose 
Point Source 


4.2 


Tinted 
Non-diffused 
Narrow Angle 

Green 




3568 


Indicator — 
High Brightness 


10.6 
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RED HLMP-3200 SERIES 

Electrical Specifications at Ta=25°C 



Symbol 


Description 


Device 
HLWIP- 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


\v 


Axial Luminous 
Intensity 


3200 


1.0 


2.0 




mcd 


If = 20 mA (Figure 3) 


3201 


2.0 


4.0 




2^1/2 


Included Angle Between 
Half Luminous Intensity 
Points 






60 




deg. 


Note 1 (Figure 6) 


^PEAK 


Peak Wavelength 






655 




nm 


Measurement at Peak (Fig. 1) 


Ad 


Dominant Wavelength 






648 




nm 


Note 2 


-^Xl/2 


Spectral Line Halfwidth 






24 




nm 




rs 


Speed of Response 






10 




ns 




C 


Capacitance 






100 




pF 


VF==^0;f=1 MHz 


^JC 


Thermal Resistance 






120 




°c/w 


Junction to Cathode Lead 


Vf 


Forward Voltage 




1,4 


1,6 


2.0 


V 


If == 20 mA (Fig. 2) 


Vr 


Reverse Breakdown 
Voltage 




5.0 






V 


JR=100M 


^v 


Luminous Efficacy 




,■„,„■, ■ 


65 




Im/W 


Notes 



Notes: 1. dy^ is the off -axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Xj, is derived from the CiE 
chromaticity diagram and represents the single wavelength which defines the color of the device. , 3. Radiant Intensity \q, in watts/steradian may be found 
from the equation Ig = lv/%. where ly is the luminous intensity in candelas and 17^ 'S the luminous efficacy in lumens/watt. 
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1.40 1.50 1.60 1.- 

Vp - FORWARD VOLTAGE - V 

Figure 2. Forward Current versus 
Forward Voltage. 
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Ip - FORWARD CURRENT - mA 

Figure 3. Relative Luminous Intensity 
versus Forward Current. 
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'peak - PEAK CURRENT - mA 

Figure 4. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 
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Figure 5. Maximum Tolerable Peak Current versus Pulse 
Duration. (Idc MAX as per MAX Ratings) 



Figure 6, Relative Luminous Intensity versus 
Angular Displacement. 
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GREEN HLMP-3550 SERIES 

Electrical Specifications at Ta=25°c 



Symbol 


Description 


Device 
HtWIP- 


Min, 


Typ. 


Max. 


Units 


Teit Conditions 


IV « 

SS ,J,;ji| 


Axial Luminous Intensity 


3553 
3554 
3567 
3568 


1.6 
6.7 
4.2 
10.6 


3.2 
10.0 
7.0 
15.0 




mcd 


If ^10 mA(Fig, 1|| 


201/2 


Included Angle Between 
Half Luminous Intensity 
Points 


3553 
3554 
3567 
3568 




50 
50 
40 
40 




Deg. 


Note1 (Figure 21) 


^PEAK 


Peak Wavelength 






565 




nm 


Measurement at Peak (Fig. 1) 


Ad 


Dominant Wavelength 






569 




nm 


Note 2 


AXi/2 


Spectral Line Halfwidth 






28 




nm 




rs 


Speed of Response 






500 




ns 




C 


Capacitance 






18 




pF 


VF = 0;f-1 MHz 


^JC 


Thermal Resistance 






120 




^C/W 


Junction to Cathode Lead 


Vf 


Forward Voltgige 




1.5 


2.3 


3.0 


V 


If = 10 mA (Fig. 17) 


Ve 


Reverse Breakdown 
Voltage 




5.0 






V 


lR = 100juA 


nv 


Luminous Efficacy 






595 




Im/W 


Notes 



Notes: 1 . dy^ is the off -axis angle at which the luminous intensity is half the axial lunninous intensity. 2. Dominant wavelength, A-d- 'S derived from the CI E 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity Ig, in watts/steradian may be found 
from the equation Ig = \^/r]^, where ly is the luminous intensity in candelas and ri^, is the luminous efficacy in lumens/watt. 
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Vf - FORWARD VOLTAGE - V 

Figure 17. Forward Current versus 
Forward Voltage. 



Scco ^ 



5 10 15 20 25 30 



Ip - FORWARD CURRENT - mA 

Figure 18. Relative Luminous Intensity 
versus Forward Current. 




SSxQ 
u-Q. < 



10 100 1000 10,000 

tp - PULSE DURATION - ;js 

Figure 20. Maximum Tolerable Peak Current versus Pulse 
Duration. (IpQ MAX as per MAX ratings). 



10 20 30 40 50 60 70 80 90 
IPEAK - PEAK CURRENT PER LED - mA 

Figure 19. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 




Figure 21. Relative Luminous Intensity versus 
Angular Displacement. 
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HIGH EFFICIENCY RED HLMP-3350 SERIES 

Electrical Specifications at Ta=25°C 



SymM 


Description 


Odvice 
HLMP- 


Win. 


Typ. 


Max. 


Units 


Test Conditions 


Iv 


Axial Luminous Intensity 


3360 
3351 
3365 
3366 


a.o 

6,0 
7.0 
12.0 


3,6 
7.0 
10.0 
13.0 




mcd 


If ^ 10 mA (Fig. 8) 


2^1/2 


Incfuded Angle Between 
Hall Luminous intensity 
Points 


3350 
3351 
3365 
3366 




50 
60 
45 
46 




Deg* 


Notel (Fig. 11) 


kp 


Peak Wavelength 




635 




nm 


Measurement at Peak <Ffg. 1 ) 


Xd 


Dominant Wavelength 




626 




nm 


Note 2 


AXi/a 


Spectral Line Halfwidth 




40 




nm 




T$ 


Speed of Response 




90 




ns 




c 


Capacitance 




16 




PF 


VF = 0;f=^11VIH2 


^JC 


Thermal Resistance 




120 




^C/W 


Junction to Cathode Lead 


Vf 


Forward Voltage 


1.5 


2.2 


3.0 


V 


If == 10 mA (Fig. 7) 


Vn 


Reverse Breakdown 
Voltage 


5.0 






V 


Ift-IOOjiiA 


1|V 


Luminous Efficacy 




145 




Im/W 


Note 3 



Notes: 1. dy^ is thd off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, \(j, is derived from the CIE 
chromaticity diagram and represents the single wavelength which^efines the color of the device. 3. Radiant Intensity Ig, in watts/steradian may be found 
from the equation Ig = \yj/ny, where Iv is the luminous intensity in candelas and tj^ is the luminous efficacy in lumens/watt. 
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- FORWARD VOLTAGE - V 



Figure 7. Forward Current versus 
Forward Voltage. 



Ip - FORWARD CURRENT - mA 

Figure 8. Relative Luminous Intensity 
versus Forward Current. 




10 20 30 40 50 60 70 80 
IPEAK - PEAK CURRENT PER LED - mA 

Figure 9. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 



10,000 



tp- PULSE DURATION -/js 

Figure 10. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqc MAX as per MAX Ratings) 




Figure 11. Relative Luminous Intensity versus 
Angular Displacement. 
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YELLOW HLMP-3450 SERIES 

Electrical Specifications at Ta=25°C 



Symbol 


Description 


Dilute 
HLMP- 


, MIn. 


Typ. 


Max. 


Units 


Test Conditions 


Iv 


Axial luminous Intensity 


3450 
3451 
3465 
3466 


2.5 

6.0 
6.0 
12.0 


4,0* 
10.0 
12# 
18.0 




mcd 


If -10 mA (Fig. 13) 


2di/2 


Included Angle Between 
Half Luminous Intensity 
Points 


3450 
3451 
3465 
3466 




60 
50 
45 
45 




Deg. 


Note 1 (Fig. 16) 


AP 


Peak Wavelength 




583 




nm 


Measurement at Peak (Fig. 1) 


Xd 


Dominant Wavelength 




585 




nm 


Note 2 


AAi/2 


Spectral Line Halfwidth 




36 




nm 




rs 


Speed of Response 




90 




ns 




C 


Capacitance 




18 




PF 


Vf = 0; f = 1 MHz 


BJC 


Thermal Resistance 




120 




<*C/W 


Junction to Cathode Lead 


Vf 


Forward Voltage 


1.5 


2.2 


3.0 


V 


If = 10 mA (Fig. 12) 


Vr 


Reverse Breakdown 
Voltage 


5.0 






V 


Ir=-100mA 


"■■■ " ' 


Lurninous Efficacy 




500 




Im/W 


Notes 



Notes: 1 . dy^ is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 2. Dominant wavelength, Xj. 's derived from the CI E 
chromaticity diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity ig, in watts/steradian may be found 
from the equation Ig = \\j/rj\/, where ly is the luminous intensity in candelas and tj^ is the luminous efficacy in lumens/watt. 
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Vp - FORWARD VOLTAGE - V 

Figure 12. Forward Current versus 
Forward Voltage. 



- FORWARD CURRENT - mA 



Figure 13. Relative Luminous Intensity 
versus Forward Current. 




'peak - ^^^^ CURRENT - mA 

Figure 14. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 
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Figure 15. Maximum Tolerable Peak Current versus Pulse 
Duration. (IpQ MAX as per MAX Ratings). 



Figure 16. Relative Luminous Intensity versus 
Angular Displacement 
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GREEN HLMP-3550 SERIES 

Electrical specifications at Ta=25°C 



Symbol 


Description 


Device 
HLMP- 


Min. 


Typ. 


Max, 


Units 


Test Conditions 


Iv 


Axial Luminous intensity 


3553 
3554 
3567 
3568 


1.6 
6J 
4.2 
10.6 


3.2 
10.0 
7.0 
15.0 




mod 


if -10 mA (Fig. 18} 


2$VZ 


Included Angle Between 
Half Luminous Intensity 
Points 


3553 
3554 
3567 
3568 




60 
50 
40 
40 




Deg. 


Notel (Figure 21) 


AP 


Peak Waveiengtii 






565 




nm 


Measurement at Peak (Fig. 1) 


Ad 


Dominant Wavelength 






569 




nm 


Note 2 


AAl/2 


Spectral Line Haifwidth 




„ ,... 


28 




nm 




ts. 


Speed of Response 






500 




ns 




c 


Capacitance 






18 




PF 


VF==i0;f=1 MHz 


^sIC 


TJiermal Resistance 






120 




oc/w 


Junction to Cathode Lead 


Vf 


Forward Voltage 




1.6 


2.3 


3.0 


V 


If ^ 10 mA (Fig. 17) 


Vft 


Reverse Breakdown 
Voltage 




5.0 






V 


Ir^IOOM 


^v 


Luminous Efficacy 






596 




fm/W 


Note 3 



Notes: 1. 614 is the off -axis angle at which the luminous intensity is half the axial luminous intensity. 2, Dominant wavelength, K^, is derived from the CIE 
chromatlclty diagram and represents the single wavelength which defines the color of the device. 3. Radiant Intensity \q, in watts/steradian may be found 
from the equation Ig = \ylr]^, where ly is the luminous intensity in candelas and tj^ is the luminous efficacy in lumens/watt. 
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Vf - FORWARD VOLTAGE - V 

Figure 17. Forward Current versus 
Forward Voltage. 



- FORWARD CURRENT - mA 



Figure 18. Relative Luminous Intensity 
versus Forward Current. 




10 100 1000 10,000 

tp -PULSE DURATION -MS 

Figure 20. IVIaximum Tolerable Peak Current versus Pulse 
Duration. (Iqc i^AX as per MAX ratings). 
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10 20 30 40 50 60 70 80 90 
IPEAK - PEAK CURRENT PER LED - mA 

Figure 19. Relative Efficiency 
(Luminous Intensity 
per Unit Current) 
versus Peak Current. 
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Figure 21. Relative Luminous Intensity versus 
Angular Displacement. 
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CV3 



HEWLETT 
PACKARD 



T-1 3/4 (5 mm) 

HI6H INTipiTY SOLID STATE LAMPS 

HIGH* EFFICIENCY RED • HLiP-331X SERIES 

YELLOW • HLMP-341X SERIES 

HIGH PERFORMANCE GREEN • HLMP-351X SERIES 



Features 

• HIGH INTENSITY 

• CHOICE OF 3 BRIGHT COLORS 

High Efficiency Red 

Yellow 

High Performance Green 

• POPULAR T-1 3/4 DIAMETER PACKAGE 

• SELECTED MINiMUIVI INTENSITIES 

• NARROW VIEWING ANGLE 

• GENERAL PURPOSE LEADS 

• RELIABLE AND RUGGED 

• AVAILABLE ON TAPE AND REEL 




J.^ 





Package Dimensions 



r^ 



9.43(^32) 



ii 



QM i.Q35) 
6:64 (.025) 

0.45 iOI a) 
- SOUARE 
NOMINAL 




Description 



Tliis family of T-1 3/4 lamps is specially designed for 
applications requiring higher on-axis intensity than is 
achievable with a standard lamp. The light generated is 
focused to a narrow beam to achieve this effect. 



Part 
Number 
HLWIP- 


Description 


Minimum 

Intensity 

(mod) 

at 10 mA 


Color 
(Material) 


3315 


Uluminator/Point 
Source 


12 


High 
Efficiency 

Red 
(GaAsP 
on GaP) 


3316 


IHuminator/High 
Brightness 


20 


3415 


Illuminator/Point 
Source 


10 


Yellow 
(GaAsP 
on GaP) 


3416 


Illuminator/High 
Brightness 


20 


3517 


Illuminator/Point 
Source 


6.7 


Green 
(GaP) 


3519 


Hluminator/High 
Brightness 


10.6 



NOTES* 

1. ALLDWENSIONS ARE tN MlLLtMETBES {INCHES), 

2. AH EPOXY MENISCUS MAY f XT€NO ABOUT Imm 
(,040"} DOWN THE LEADS, 
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Electrical Characteristics at Ta = 


-25° 


C 




Symbol 


Description 


Device 
HLMP- 


mn. 


Typ. 


Max. 


UnSt$ 


Test Conditions 


iv 


tummoys intensity 


3316 
3316 


12.0 
20.0 


18.0 
30.0 




mcd 


If ^ 10 mA<Ftgyre3> 


3415 
3416 


10.0 
20.0 


18,0 
30.0 




mcd 


if^ 10 mA (Figures^ 


3517 
3519 


6.7 
10,6 


10-0 
25.0 




mcd 


If == 10 mA (Figure 3' 


2«1/2 


{ficluding Aiigfe 
Between Half 
Luminous Intensity 
Points 

,„ , ,, „„■„-„,■■■ 


3315 
3316 




35 
35 




Deg. 


lF=^ 10 mA 

See Note 1 <Figure 6^ 


3415 
3416 





35 
35 




Deg. 


If- 10 mA 

See Note 1 (Figure 11) 


3517 
3519 




24 
24 




Oeg. 


If = 10 mA 

See Note 1 (Figure 16) 


ApgAK 


Peak Wavelength 


331 X 
341 X 
351 X 




635 
583 
565 




nm 


Measurement at Peak 
(Figure 1 ' 


AAt/2 


Spectra! Une Halfwidth 


331 X 
341 X 
351 X 




40 
36 
28 




nm 




^d 


Dominant Wavelength 


331 X 
341 X 
351 X 




626 

585 
569 




nm 


See Note 2 (Figure 1) 


^$ 


Speed of Response 


331 X 
341 X 
351 X 




90 
90 
500 




ns 




C 


Capacitance 


331 X 
341 X 
351 X 




11 
15 
18 




PF 


VF^0;f=1 MHz 


OjC 


Thermal Resistance 


331 X 
341 X 
351 X 




120 




■^CAA/ 


Junction to Cathode Lead 


Vf 


Forward Voitage 


331 X 
341 X 
351 X 


1.5 
1.5 
1.5 


2.2 
2.2 

2.3 


3.0 
3.0 
3.0 


V 


If = 10 mA <Figure 2) 
If === 10 mA (Figure 7) 
If = 10 mA (Figure 12) 


Vr 


Reverse Breakdown Volt. 


All 


5.0 






V 


Ir^IOOjuA 


r?V 


Luminous Efficacy 


331 X 
341 X 
351 X 




145 
500 
595 




lumens 
Watt 


See Note 3 



NOTES: 1. (-)i/2 is the off-axis angle at which the luminous intensity Is tialf the axial luminous intensity. 

2. The dominant wavelength, k^, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color 
of the device. 

3. Radiant intensity, Ig, in watts/steradian, may be found from the equation Ig = lv/'7v- where 1^ is the luminous intensity in candelas and r;^ is 
the luminous efficacy in lumens/watt. 

Absolute Maximum Ratings at Ta = 25°C 



Parameter 


331 X Series 


341X Series 


351 X Series 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Currents^ « 


25 


20 


25 


mA 


DC Current! 2] 


30 


20 


30 


mA 


Power Dissipationi^J 


135 


85 


135 


mW 


Reverse Voltage (Ib ~ 100 ptA) 


5 


5 


5 


V 


Transient Forward Current^^i (10 
;xsec Pulse) 


600 


500 


500 


mA . 


Operating Temperature Range 


-55 to +100 


-55 to +100 


--20 to +100 


^C 


Storage Temperature Range 


-65 to +100 


Lead Soldering Temperature 
jl.6 mm (0.063 in J from body] 


260^Cf or 5 seconds 
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NOTES: 

1 . See Figure 5 (Red), 10 (Yellow), or 15 (Green) to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50° C at 0.5 mA/°C. For Yellow series derate linearly from 50° at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25° C at 1.8 mW/°C. For Yellow series derate power linearly from 50° at 1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 



oneeN^ 


m 


-vetiow / \ 


HJQBEFFICJENCY 

L ^^ mo 


Ta « 25 C 


A 




?r-r*-_ ^^!'>fc-.,, 







WAVELENGTH - nm 

Figure 1 . Relative Intensity vs. Wavelength 



High Efficiency ReiJ HLMP-331X Series 




Vf - FORWARD VOLTAGE - V 



Figure 2. Forward Current vs. Forward 
Voltage Characteristics 
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loc - DC CURRENT PER LED - mA 

Figure 3. Relative Luminous Intensity 
vs. DC Forward Current 



10 20 30 40 50 60 70 80 90 
IPEAK - PEAK CURRENT PER LED - mA 

Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 




tp- PULSE DURATION -;« 

Figure 5. IVIaximum Tolerable Peak 
Current vs. Pulse Duration 
(Idc max as per MAX Ratings) 




10' 20° 30° 40° 50° 60° 70° 80" 90° 100° 



Figure 6. Relative Luminous Intensity vs. Angular Displacement 
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Yellow HLMP-341X Series 
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Vf - FORWARD VOLTAGE - 



Figure 7. Forward Current vs. 
Forward Voltage 
Characteristics 
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Ip - FORWARD CURRENT - mA 

Figure 8. Relative Luminous intensity 
vs. Forward Current 
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Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peal< Current 
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Figure 10. l\/laximum Tolerable Peak Current 
vs. Pulse Duration (Iqc MAX 
as per MAX Ratings) 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement 



Green HLMP-351X Series 
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Vf - FORWARD VOLTAGE - V 



Figure 12. Forward Current vs. 
Forward Voltage 
Characteristics 



Ip-DC FORWARD CURRENT-mA 

Figure 13. Relative Luminous Intensity 
vs. DC Forward Current 
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Figure 15. Maximum Tolerable Peak Current 
vs. Pulse Duration (Iqc MAX 
as per MAX Ratings) 



Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figure 16. Relative Luminous Intensity vs. Angular Displacement. 
T-1 3/4 Lamp 
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HEWLETT 
PACKARD 



T-2 (6 mm) incandescent 
Alternative LED lamps 

HLMP-A200 
HLMP-A300 
HLMP-A500 



High Efficiency Red 

Yellow 

High performance Green 



Features 

• FOUR LED CHIPS PER LAMP 

• WIDE RADIATION PATTERN 
29% = 120° lyp. 

• HIGH LIGHT OUTPUT 

• NON-DIFFUSED 

• 3 COLORS 

• POWER SAVING DESIGN 



Advantages Over 
Incandescent Lamps 

• MTBF IN EXCESS OF 5,000,000 HOURS 

• SOCKETS NOT NEEDED 

• MECHANICALLY RUGGED PACKAGE 

• LOW POWER CONSUMPTION 



Description 



The HLIVIP-A200/-A300/-A500 series of solid state lamps 
incorporates four LED chips in a single package to give 
bright uniform backlighting illumination to larger areas 
than is possible using conventional LED lamps. They 
provide a low power, long-life alternative to filtered incan- 
descent lamps of similar size. 




Applications 



o ALTERNATIVE TO INCANDESCENT LAMPS 

o LIGHTED SWITCHES 

o BACKLIGHTING PANELS, LEGENDS 



The devices have three leads: an anode, a cathode, and a 
center heat sink which allows operation at elevated temper- 
atures. These non-diffused lamps are designed for back- 
lighting applications where uniform illumination of a trans- 
lucent surface is required. Typical applications are illum- 
inated switch keycaps and backlighted front panel annun- 
ciator functions. 



Axial Luminous intensity and Viewing Angle 



Color 


Part Number 
HLMP- 


Description 


lv(n 
Min. 


icd) 
Typ, 


Typ-til 


lev, 

Typ.[21 


Test 
Conditions 


High Efficiency 
Red 


A200 


Backlighting Lamp 
General Purpose 




22 


40 


180 


114^ 


50 mA 
25° C 


Yellow 


A300 


Backltghttng Lamp 
General Purpose 


23 


40 


160 


114° 


50 mA 
25° C 


High Performance 
Green 


A500 


Backlighting Lamp 
General Purpose 


27 


40 


225 


124^ 


50 mA 
25° C 



Notes: 

1.'0v is the total luminous flux produced by the device, measured in millilumens. 
2. 01/2 is the off-axis angle at which the luminous intensity is half the peak intensity. 
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Package Dimensions 




0.76 <0,03Q) 
1,02 (OS40i 
// ANODE AND 
'I CATHODE l,EADS 



OJl i0.028) 

NOTES; 

1. ALL DHVfENSlONS ARE (N IVULLtMETRES (INCHES), 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm 
(0,040"J DOWN THE LEADS. 



Internal Circuit Diagram 






^ 



^ 



-W 



^ 



[Iw^ 



THE CENTER HEAT SINK LEAD IS REQUIRED FOR 
EFFECTIVE HEAT DISSIPATION. NO EXTERNAL 
GROUND OR OTHER ELECTRICAL CONNECTION 
SHOULD BE MADE TO THE HEATSINK LEAD. 



Electrical/Optical Characteristics at t, = 25° c 

COMMON CHARACTERISTICS 



Symbol 


Parameter 


High 
Efficiency fted 


Yellow 


Green 


Units 


Test 
Conditions 


MIn. 


lyp. 


Max. 


IWin. 


Typ. 


Max. 


Min. 


lyp. 


Max. 


ApEAK 


Peak Wavelength 




635 






583 






565 




nm 




Ad 


Dominant Wavelength^^' 




626 






586 






569 




nm 




^v 


Luminous 
Effjcacyrsj 




145 






500 






595 




lumen 
/watt 




Vr 


Reverse Breakdown 
Voltage 


8.0 






8.0 






8.0 






V 


Ir=^100M 


Vf 


Forward VoftageP) 


3.7 


4.2 


4.8 


37 


4.3 


4.8 


4.1 


4.6 


5.2 


V 


If =^ 50 mA 


^s 


Speed of Response 




90 






90 






500 




ns 




C 


Capacitance 




11 






15 






18 




PF 


Vp-O, 
f = 1 MHz 


^JC 


Thermal Resistancef'^) 





60 






60 






60 




*^C/W 


Junction to 
Pins (Total 
Package) 



Notes: 

1. The dominant wavelength, X^, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

2. Radiant intensity, I©, in watts/steradian, may be found from the equation Ig = ly/^v- Where ly is the luminous intensity in candelas and 
nv is the luminous efficacy in lumens/watt. 

3. Designers should be aware that selection of current limiting resistors becomes critical in 5 volt applications. 

4. The value Rej.piN = 60°C/W is the combined thermal resistance, LED junction-to-pin, when both the heat sink and cathode leads are 
used for heat dissipation. For effective heat dissipation, it is recommended that both the heat sink and cathode leads have equivalent 
thermal resistance paths to ambient. 
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Absolute Maximum Ratings atT;,=25°c 

HIGH EFFICIENCY RED, YELLOW AND GREEN LAMPS 



Parameter 


Hip E«i||py 
Rtdiiil 
HLMf^-pob 


Hl-lpift300 


Green 
HLMP-A500 


Units 


Peak Forward Current 


iiii»ii. 


,,- %Q iiiii 


180 


Hi 


Average Forward CurrentHI ^^^^ 


' w ' '' 


'' 50 lljjl 


50 


iili mM 


DC Current[21 


60 mm 


m ^^1^^^. 


60 


mA 


Power Dissipation's] 


370 


3i 


410 


mW 


Reverse Voltage (Ir = 100 ixfK) 


8 


ifi 


8 


V 


Transient Forward Currently] (10 ^sec Pulse). 


750 


750 


750 


1 ^A 


Operating Temperature Rangef^l 


-20 to +95 


-20 to +95 


-20 to +95 


^C 


Storage Temperature Range 


-55 to +100 


-55 to +100 


-55 to +100 


Lead Soldering Temperature 
(1.6 mm [0,063 in] from body) 


260° C for 5 seconds 



Notes: 

1. See Figure 2 to establish pulsed operating conditions. 

2. Operation at high ambient temperatures will require current (power) derating per Figure 3. 

3. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED 
die and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 
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HIGH EFFICIENCV 
k ^- RED 


Ta - 25 C 
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^"-i^. ^^^, 
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L„ 



600 650 

WAVELENGTH - nm 

Figure 1. Relative Intensity vs. Wavelength 




10 100 1,000 

tp - PULSE DURATION -p 



Figure 2. Maximum Tolerable Peak Current 
VS. Pulse Duration. (Iqc MAX as per MAX 
Ratings.) 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 3. Maximum Allowable DC Current 
per Lamp vs. Ambient Temperature. 
Deratings are shown for Three Thermal 
Resistance Values, LED Junction to 
Ambient (R^ja)- 
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Figure 4. Typical Forward Current vs. 
Forward Voltage 
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Figure 5. Relative Luminous Intensity vs. Forward Current 
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Figure 6. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak LED Current 
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Figure 7. Far-Field Relative Luminous Intensity vs. Angular Displacement. 



Operational considerations for 

the HLMP-A200/-A300/-A500 

Series of LED Lamps 

The HLI\/IP-A200/-A300/-A500 series of LED lamps was 
designed to combine the light-output of filtered incandescent 
lamps with the reliability and power savings of LEDs. These 
LEDs present a number of advantages over incandescent 
lamps in a wide variety of backlighting applications: 

Long Life — When operated within data sheet conditions, 
LED lamps exhibit MTBFs over 5,000,000 hours. Miniature 
incandescent lamps typically have MTBFs varying from 500 
to 25,000 hours. Due to the superior reliability of LEDs, 
they may be permanently mounted on circuit boards, 
eliminating sockets and their associated costs. 

Rugged Package — Since all the internal components of 
an LED lamp are permanently encapsulated in a plastic 
package, they are extremely resistant to shock, vibration, 
and breakage. 

Low Power— In many applications, these LED lamps provide 
the same light output as a filtered incandescent lamp, yet 
consume 50% to 75% less power They therefore generate 
less heat, and require smaller power supplies. 



ELECTRICAL CONSIDERATIONS 

INTERNAL CIRCUIT — The HLMP-A200, -A300, and -A500 
devices contain four LED chips wired in a "series-parallel" 
electrical configuration. There are two pairs of parallel- 
wired chips, with the two pairs wired in series. See Figure 8. 

This electrical arrangement provides compatibility with low 
voltage systems, yet still allows operation at relatively low 
currents. The outer two leads of the lamp serve as the 
anode and cathode. The cathode lead also serves as a 
heat sink for two of the LED chips with the center lead 
providing a heat sink for the other two LED chips. 

CAUTION: DO NOT connect the heat sink lead to any 
external electrical circuitry or ground. This could either 
turn off the LED chips or expose them to excessive drive 
current. 




HEAT SINK 

Figure 8. Internal Circuit Diagram 
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The typical forward voltage values, either scaled from Figure 
4 or calculated from the model listed below, can be used to 
calculate the current limiting resistor value and typical 
power dissipation. Expected minimum and maximum forward 
voltages may be calculated from the following worst case 
models. These models can be used to calculate the max- 
imum power dissipation as well as minimum and maximum 
forward currents for a given electrical design. 



VpMIN =VoMIN + If(RsIV1IN) 
VpTYP =VoTYP + If(RsTYP) 
VpMAX = VqMAX + If (RsMAX) 
For: If>20 mA 



Figure 9. Electrical IVIodel 

The expected values for Vq and Rs are listed below in 
Tablet 

EXAMPLE — What is the expected minimum and maxi- 
mum forward voltage for the HLMP-A200 operated at 60 
mA? 



VpMIN 



VfMAX -- 



^3.4 + (.060) (6) 
3.76 

3.8 + (.060)(20) 
5.00 



DRIVING THE LAMP — Like other LED devices, this lamp 
is current driven, and drive circuits must be designed to 
prevent excessive current from flowing through the device. 

The lamp has been designed for DC operation. Pulsed 
operation at average currents in the range of 40-60 mA is 
allowable but will not increase the light output significantly 
as compared to the same DC current. 

CONSTANT-CURRENT DRIVERS — The use of transistors 
or certain driver ICs which have constant-current outputs 
to power the lamp is recommended. Drive configurations 
such as these provide high immunity to power-supply 
voltage variation and easy interface to logic circuits. Ex- 
amples of such drive circuits can be found in Hewlett- 
Packard's Fiber Optics Applications Manual (HPBK-2000), 
Section 2.4. 

RESISTIVE CURRENT-LIMITING - The simplest method 
of driving the lamp is to operate it with a series resistor 
from a fixed voltage supply. Since this drive circuit is most 
susceptible to variations in both the power supply voltage 
and the LED's forward voltage, a worst-case design ex- 
ample is shown. 

EXAMPLE — What is the resistor value needed to run the 
HLMP-A200 at the maximum DC current at 45° C using a 
6.3 ± 5% DC supply? 



o 




•1^ 



Figure 10. Circuit to Operate the Lamp at 6.3 V DC 

Referring to Figure 3, in a typical mounting scheme with 
0JA = 163° C/W, the maximum DC current is 60 mA at 45° C. 

o-Vs-Vo 



If 



■Rs 



R = - 



Where Vs = power supply voltage 

Vo = device voltage intercept from model 

If = desired forward current 

Rs = device internal resistance from model 

. (6.3)(1.05)-3.4 

(.060) 
= 48 ohms 
= 51 ohms (next higher standard 5% value) 

Resistor power dissipation: 

P=|2R 

= (.060)2(51) 

= .184 Watt 

= V4 Watt resistor (next higher standard value) 

Using this 51 ± 5% ohm resistor and a 6.3 V ± 5% power 
supply, what is the expected minimum, typical, and max- 
imum forward current? 



If=(Vs 
(R 


-Vo) 
+ Rs) 


Where Vs = 

Vo- 
R ■ 

Rs = 


power supply voltage 
= device voltage intercept from model 
= external current limiting resistor 
= device internal resistance from model 


IfMIN = 


(6.3)(.95)-3.8 
(51) (1.05) +20 


= 


21 mA 


IfTYP = 


6.3 - 3.6 
51 + 12 




= 43mA 


IfMAX 


(6.3)(1.05) - 3.4 
(51)(.95)+6 




= 59mA 



Table 1. Expected typical and worst case values of Vq and Rs 



Color 


P/N HLMP 


VoWIN 


RsMiH 


VoTYP 


RsTYP 


VoMAX 


R$MAX 


HER 


A200 


3.4 V 


6 ohms 


3.6 V 


12 ohms 


3.8 V 


20 ohms 


Yellow 


A300 


3.4 V 


6 ohms 


3.8 V 


10 ohms 


3.0 V 


18 ohms 


Green 


A500 


3.7 V 


8 ohms 


3.8 V 


16 ohms 


4.1 V 


22 ohms 
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MECHANICAL & HANDLING CONSIDERATIONS 

LEAD CONSTRUCTION — Heavy copper leads were de- 
signed into this series of LED lamps to effectively dissipate 
the heat generated /by the four LED chips. Because the 
leads are so rigid, care must be taken that the leads are 
NOT bent in such a way that cracking of the encapsulating 
epoxy occurs. 

LEAD PLATING — Lamp leads in this series are silver 
plated. In order to prevent lead tarnishing, finger cots should 
be worn whenever handling the devices. 
SOLDERING — These LED lamps can withstand wave 
soldering conditions as outlined in Application Note 1027, 
"Soldering LED Components." Solder temperatures of 
260° C for up to 5 seconds will not damage these devices. 

THERMAL 

Although LED lamps are extremely reliable within the normal 
operating temperature range, problems may be encountered 
at very high temperatures. Specifically, catastrophic failures 
can occur when the LED junction temperature exceeds 
110° C. Several guidelines have been incorporated into this 
data sheet to prevent such operation. 

MOUNTING THE LAMP — The Cathode and Heat Sink 
(center) leads provide the thermal paths for heat generated 
at the LED junctions to leave the package. Approximately 
Vz the total package power is dissipated by each of these 
two leads. For best results, all three leads should be 
soldered to a printed-circuit board. It is recommended that 
both the heat sink and cathode leads be soldered to small 
(%" x %") metalized areas on the board in the vicinity of the 
lamp, particularly if a number of lamps are placed close 
together. 

In most cases, forced air circulation around the lamp is not 
necessary It is important that the natural convection of air 
around the device is not obstructed. Efficient heat sinking 
of this sort will allow operation of the lamp at higher 
ambient temperatures without exceeding the 110° C max- 
imum LED junction temperature. 

DETERMINING THE LED JUNCTION TEMPERATURE — 
The LED junction temperature is difficult to measure direct- 




Figure 11. Use of Metalized Printed Circuit Board to Heat Sink 
the Lamp 



ly, but it can be computed if the lamp's lead temperature 
and its thermal resistance (junction to pin) are known. 

EXAMPLE — Is it safe to operate a HLMP-A200 device at 
50 mA forward current if both the cathode and heat sink 
lead temperatures are 65° C? 

Maximum power dissipated by the lamp: 

P = (If)(Vf) 
= (0.050 A)(4.8V) 

= 0.240 W 

Temperature difference between the LED junction and the 
leads: 

AT = (0j.p,N)(P) 

= (60° C/W) (0.240 W) 

= 14°C 

Maximum LED junction temperature: 
Tg = TpiN + AT 
= 65°C+14°C 
= 79°C 
< 110°C, therefore safe 

In situations where the worst-case lead temperature is 
unavailable, 0ja (the thermal resistance, junction to ambient) 
may be used to determine the LED junction temperature 
directly from the ambient temperature. This thermal resis- 
tance will be highly dependent on the physical configura- 
tion of the equipment in which the lamp is mounted. 

Figure 3 shows the maximum allowable drive current vs. 
ambient temperature for several different values of 0ja. The 
worst case value of 250°C/Watt roughly corresponds to 
mounting the LED in a very small, enclosed housing with- 
out efficient heat sinking (such as in a pushbutton switch). 
The typical value of 163° C/W might be encountered if the 
LED is mounted with other components on a PC board in a 
naturally-convected piece of equipment. The best-case 
value of 100° C/W may be achieved if the lamp is soldered 
to a PC board with large metal "lands" connected to the 
leads and moderate airflow around the device. As shown in 
this figure, the full-power operating temperature range is 
extended as the thermal resistance is lowered. 

OPTICAL 

The radiation pattern for this series of lamps (shown in 
Figure 7) has been specifically tailored for even illumina- 
tion of flat translucent surfaces. In order to prevent ob- 
jectionable "hot-spots" on the surface to be illuminated, the 
luminous intensity is designed to be greater off-axis than 
on-axis. At more than 50° off-axis, the light output rapidly 
drops off so as to minimize light loss out the sides and 
back of the lamp. 

The relative positioning of the lamp and the surface to be 
illuminated will need to be optimized for the designer's 
particular application. Placing the lamp in close proximity 
to the legend results in bright illumination of a small area; 
pulling the lamp farther back illuminates larger areas with 
lower brightness. 

It may be desirable to mount reflective white baffles around 
the lamp to redirect some of the light emerging at wide 
angles onto the legend. Such baffles are also effective at 
eliminating "cross-talk", a situation in which light from one 
lamp partially illuminates an adjacent legend. Care should 
be taken to insure that such baffles do not completely 
obstruct air flow around the device. 
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2 mm X 5 mm rectangular lamps 



HIGH EFHCIENCY RED 

YELLOW 

ORANGE 

HIGH PERFORMANCE GREEN 



HLMP-S200 SERIES 
HLMP-S300 SERIES 
HLMP-S400 SERIES 
HLMP-S500 SERIES 



Features 

• RECTANGULAR LIGHT EMITTING SURFACE 

• EXCELLENT FOR FLUSH MOUNTING ON 
PANELS 

• CHOICE OF 4 BRIGHT COLORS 

• LONG LIFE: SOLID STATE RELIABILITY 

• EXCELLENT UNIFORMITY OF LIGHT OUTPUT 



Description 



The HLMP-S200, -S300, -S400, -S500 are epoxy encapsu- 
lated lamps in rectangular packages which are easily 
stacked in arrays or used for discreet front panel indicators. 
Contrast and light uniformity are enhanced by a special 
epoxy diffusion and tinting process. 

In addition to the standard high efficiency red, yellow, and 
high performance green colors, this product comes in 
Orange for greater flexibility in human factors design. 




Package Dimensions 



8.18 (0.204) 



^ g>46 (0.216) 

I 4.95 (0,105) 



CATMODe 



~2Bv40{14W)MtW.~ 



046 (0.018) SO 
NOMINAL 



NAL 1 



ZM (0,100) 
NOMINAL 



~1^ (0.050) 
NOMWAt 



^.23 (0,068} 
" 1,08 (0,078} 



T 



a.4i fo.oes) 



SIDE VIEW 2.Ca (0,085) 



NOTES: 

t, ALL DIMENSIONS AftE IN MILLIMETRES (INCHES), 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 
1 tnw (0,040") DOWN THE LEADS. 

3. THERE IS A MAXIMUM t TAPER fWM 
BASE TO THE TOI> OF LAMI*. 
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Electrical/Optical Characteristics at Ta 


= 25°C 












Device 
















Symbol 


Description 


HLMP- 


Min. 


Typ. 


Max. 


Units 


Test Conditions 




^v 


Luminous intensity 


High Efficiency Red 


















S200 


2.1 


3.5 
















S201 


34 


4.8 
















Orange 




















S400 


2.1 


3.5 
















$401 


3.4 


4.8 




mod 


If ^ 20 mA 










Yellow 




















S300 


1.4 


2.1 
















S301 


2.2 


3.5 
















Green 




















S500 


2.6 


4.0 
















S501 


4.1 


5.8 










201/2 


included Angle 


















Between Half 


All 




110 




Peg. 


If = 20 mA 








Luminous intensity 






See Note 1 








Points 
















^PEAK 


Peak Waveiengtfi 


High Efficiency He6 




635 














Orange 
Yellow 




612 
583 




nm 


Measurement at Peak 










Green 




565 










^d 


Dominant Wavelength 


High Efficiency Red 




626 














Orange 
Yellow 




603 
585 




nm 


See Note 2 










Green 




569 










^S 


Speed of Response 


High Efficiency Red 




350 














Orange 




350 




ns 












Yellow 




390 














Green 




870 










C 


Capacitance 


High Efficiency Red 




11 














Orange 
Yellow 




4 
15 




PF 


VF^0;f = 1 MHz 










Green 




18 










^X 


Thermal Resistance 


All 




120 




^C/W 


Junction to Cathode 
Lead at Seating Plane 


Vf 


Forward Voltage 


HER/Orange 


15 


2.2 


3.0 












Yellow 


1.6 


2.2 


3.0 


V 


lf:=20mA 










Green 


16 


2.3 


3.0 








Vft 


Reverse Breakdown Voft. 


All 


5.0 






V 


Ij^^lOO/iA 


r?V 


Luminous Efficacy 


High Efficiency Red 




145 














Orange 
Yellow 




262 
500 




lumens 
Watt 


See Note 3 










Green 




595 












NOTES: 








1. 01/2 Is the off-axis angle at which the luminous intensity is half the axial lumir 


ous intensity 




2. The dominant wavelength, X^l- 'S derived from the CIE chromaticity diagram 


and represents the sir 


gle wavelength which defines the color 


of the device. 






3. Radiant intensity, \q, in watts/steradian, may be found from the equation le = 


Iv/r7v. where ly is the 


uminous intensity in candelas and rj^ is 


the luminous efficacy in lumens/watt. * 
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Absolute Maximum Ratings at Ta = 25°C 



Parameter 


Hiriff||ency R» 
Oflnge 


Yellow 


- 'mmm 

Green 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Currenttil * 


25 


20 


25 


mA 


DC Currentl21 


30 


20 


30 


ii|ss?mA 


Power Dissipation f^^ 


135 


85 


135 


mW 


Transient Forward Current^ 
(10 /isec Pulse) 


500 


mA 


Operating Temperature Range 


-55 to +100 


-55 to +100 


-20 to +85 


°C 


Storage Templbrature Range 


-55 to +100 


Lead Soldering llfnperature 
[1.6 mm (0.063 in.) below 
seating plane] 


aeO'^C for 5 seconds 



Notes: 

1. See Figure 5 to establish pulsed operating conditions. 

2. For Red, Orange, and Green series derate linearly from 50°C at 0.5 mA/°C. For Yellow series derate linearly from 50°C at 0.34 mA/°C. 

3. For Red, Orange, and Green series derate power linearly from 25°C at 1.6mW/°C. For Yellow series derate power linearly from 50°C at 
1.6mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wire bond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 





/ \ A-VELLOWj 


^X} 


HlGHEFflCJEWCy 
. ^ BED 


Ta«26°C 


GREEN v,,,^ 


yV 


Y ORANGE -">. 







650 



WAVELENGTH - nm 

Figure 1. Relative Intensity vs. Wavelength. 



Higii Efficiency Red, Orange, veilow, and Green 
Rectangular Lamps 
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Figure 2. Forward Current vs. Forward 
Voltage Characteristics. 



Figure 3. Relative Luminous Intensity 
vs. DC Forward Current. 



Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
LED Peak Current. 
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RATIO OF MAXIMUM TOLERABLE 
PEAK CURRENT 
TO MAXIMUM TOLERABLE 
DC CURRENT 
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N 


Nk — 


















\ 


mm- 
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\ 




' 
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re 5. Maximum Tolerable Peak Current vs. Pulse 
Duration. Odc MAX as per MAX Ratings). 




Figure 6. Relative Luminous Intensity 
Angular Displacement. 


vs. 
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RECmNCyiAR SOLID STATE LAMPS 



HIGH EFFICIENCY RED 

YELLOW 

HIGH PERFORMANCE GREEN 



HLMP-0300/0301 
HLMP-0400/0401 
HLMP-0503/0504 



Features 



• RECTANGULAR LIGHT EMITTING SURFACE 

• FLAT HIGH STERANCE EMITTING SURFACE 

• STACKABLE ON 2.54 MM (0.100 INCH) 
CENTERS 

• IDEAL AS FLUSH MOUNTED PANEL 
INDICATORS 

• IDEAL FOR BACKLIGHTING LEGENDS 

• LONG LIFE: SOLID STATE RELIABILITY 

o CHOICE OF 3 BRIGHT COLORS 
HIGH EFFICIENCY RED 
YELLOW 
HIGH PERFORMANCE GREEN 

• IC COMPATIBLE/LOW CURRENT 
REQUIREMENTS 




Description 



The HLMP-030X, -040X, -050X are solid state lamps 
encapsulated in a radial lead rectangular epoxy package. 
They utilize a tinted, diffused epoxy to provide high on-off 
contrast and a flat high intensity emitting surface. Border- 
less package design allows creation of uninterrupted light 
emitting areas. 

The HLMP-0300 and -0301 have a high efficiency red 
GaAsP on GaP LED chip in a light red epoxy package. This 



lamp's efficiency is comparable to that of the GaP red, but 
extends to higher current levels. 

The HLMP-0400 and -0401 provide a yellow GaAsP on GaP 
LED chip in a yellow epoxy package. 

The HLMP-0503 and -0504 provide a green GaP LED chip in 
a green epoxy package. 



Package Dimensions 






2,54 <0.100) 



2,54 (O.tOO) 
NOM, 



Tax <o^o> 



IL 



0.46 <0.018) 
SQUARE NOM. 



"M 



8.00 (0.3tSt 
"7.37 (0,290) 

29.21 

— (1.15)- 
MIN. 



1 



BOTTOM VI£W 



- CATHODE 
LEAD 



_ 1.27 (0,050} 
NOM. 



T 2.54(0.100) 
2.29 (0.090} 



NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES), 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT \mm (0.040") 
DOWN THE LEADS 

3. THERE IS A MAXIMUM t TAPER FROM 
BASE TO TOP OF LAMP, 



Axial Luminous intensity 



Color 


Part 
Number 


ly (mcd) @ 
20 mA DC 


Mtn. 


Typ, 


High 

Efficiency 

Red 


HLMF-OSOO 


1.0 


2,5 


HLMP-0301 


2.5 


5.0 


Yellow 


HLMP-0400 


1.5 


2.5 


HLMP-O401 


3.0 


5.0 


High 

Performance 

Green 


HLMP-0503 


1.5 


2.5 


HLMP'0504 


3.0 


5.0 
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Absolute Maximum Ratings at T;^ = 25°C 



Parameter 


HLMP-Ot>0/-O301 


HLMP-^00/0401 


HLMP-0503/-0504 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward CurrentHI 


25 


20 


25 


mA 


DC Currentl2| 


30 


20 


30 


mA 


Power Dissipation^^! 


135 


as 


135 


mW 


Reverse Voltage (1r - 100 juA) 


S 


5 


5 


V 


Transient Forward OurrentH! (10 fx$ Fufse) 


600 


500 


500 


mA 


Operating Temperature Range 


-55 to 4^100 


-55 to +100 


-20 to +100 


°C 


Storage Temperature Range 


-55 to +100 


Lead Soldering Temperature 
[1.6 mm (0.063 inJ from body] 


260°C for S seconds 



NOTES: 

1. See Figure 5 to establish pulsed operating conditions. 

2. For Red and Green Series derate linearly from 50° C at 
0.5 mA/°C. For Yellow Series derate linearly from 50" C 
at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25° C at 
1.8 mW/°C. For Yellow series derate power linearly from 
50° C at 1.6 mW/°C. 



The transient peak current is the maximum non-recurring 
peal< current that can be applied to the device without 
damaging the LED die and wirebond. It is not recommedned 
that the device be operated at peak current beyond the peak 
forward current listed in the Absolute Maximum Ratings. 



Electrical /Optical Characteristics at T=25°C 



Symbol 


Description 


HLMP-0300/-0301 


HLMP-O4OO/w0401 


HLMP-0503/-0504 


Units 


Tesf Conditions 


Min. 


Typ. 


Max. 


mn. 


Typ, 


Max. 


MIn. 


Typ. 


Max, 


281/2 


included Angle 
Between Halt 
Luminous Intensity 
Points 




100 






100 






100 




Deg, 


Note 1 . Figure 6. 


\P 


Peak Wavelertgth 




835 






583 






565 




nm 


Measurement at 
Peak 


>^4 


Dominant Wavelength 




626 






685 






66a 




nm 


Note 2 


Mi/0 


Spectral Line Halfwidth 




40 






36 






28 




nm 




ts 


Speed of Response 




90 






90 






500 




ns 




C 


Capacitance 




16 






16 






18 




pF 


VF-0;f=1 IVlHz 


BJC 


Thermal Resistance 




120 






120 






120 




^C/W 


sJunctlon to 
Cathode Lead 


Vf 


Forward Voltage 


16 


2.2 


3.0 


1.6 


2.2 


3«0 


1.6 


2.3 


3.0 


V 


If -20 mA 
Figure 2. 


Vf^ 


Reverse Breakdown 
Voltage 


5.0 






6.0 






6.0 






V 


lfi«100/tA 


nv 


Luminous Efficacy 




145 






500 






595 




Im/W 


Notes 



NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity, 

2. The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and represents the sin 
color of the device. 

3. Radiant intensity, U, in watts/steradian, may be found from the equation le-lv/ryv, where Iv is the lui 
77V is the luminous efficacy in lumens/watt. 



e wavelength which defines the 
minous intensity in candelasand 
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HIGH EFFICIENCY 
RED 




Ta "25*C 



WAVELENGTH - nm 



Figure 1. Relative Intensity vs. Wavelength. 



High Efficiency Red, Yellow and Green Rectangular Lamps 
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Vf - FORWARD VOLTAGE - V 

Figure 2. Forward Current vs. Forward 
Voltage. 




Idc - DC CURRENT PER LED - mA 

Figure 3. Relative Luminous Intensity vs. 
Forward Current. 
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IPEAK - PEAK CURRENT PER LED - mA 

Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak Current. 




Ip - PULSE DURATION - tis 

Figure 5. Maximum Tolerable Peak Current vs. 
Pulse Duration. (Iqc MAX as per MAX Ratings.) 
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Figure 6. Relative Luminous Intensity vs. Angular Displacement. 
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ULTRA'BRIGHT LED LAMP SERIES 

T'1 3/4 HLMP-3750r3850r3950 

T'1 3/4 LOW PROFILE HLMP-3390r3490r3590 

T-1 HLMP-1340r1440r1540 



Features 

• IMPROVED BRIGHTNESS 

• IMPROVED COLOR PERFORMANCE 

• AVAILABLE IN POPULAR T-1 and T-1 3/4 
PACKAGES 

• NEW STURDY LEADS 

• IC COMPATIBLE/LOW CURRENT CAPABILITY 
e RELIABLE AND RUGGED 

• CHOICE OF 3 BRIGHT COLORS 
High Efficiency Red 

High Brightness Yellow 
High Performance Green 




._di^r^^ 



.^iM^^r— 



Description 



These clear, non-diffused lamps out perform conventional 
LED lamps. By utilizing new higher intensity material, we 
achieve superior product performance. 

The HLMP-3750/-3390/-1340 Series Lamps are Gallium 
Arsenide Phosphide on Gallium Phosphide red light 
emitting diodes. The HLMP-3850/-3490/-1440 Series are 
Gallium Arsenide Phosphide on Gallium Phosphide yellow 
light emitting diodes. The HLMP-3950/-3590/-1540 Series 
lamps are Gallium Phosphide green light emitting diodes. 



Applications 



LIGHTED SWITCHES 
BACKLIGHTING FRONT PANELS 
LIGHT PIPE SOURCES 
KEYBOARD INDICATORS 



Axial Luminous intensity and Viewing Angle @ 25°C 


Part Number 
HtMP- 


Package 
DescrSptfOR 


Color 


Iv (mod) 
@ 20 mA DC 


2(-> 1/2 
Note 1. 


Package 
Outtine 


mn. 


Typ. 


3750 


T-1 3/4 


HER 


80 


125 


240 


A 


3850 


Yellow 


80 


140 


24* 


A 


3950 


Green 


80 


120 


240 


A 


3390 


T-1 3/4 Low Profile 


HER 


35 


65 


32^ 


B 


3490 


Yellow 


35 


55 


32*^ 


B 


3590 


Oreen 


35 


55 


32* 


B 


1340 


T-1 


HER 


24 


35 


45^ 


C 


1440 


Yellow 


24 


35 


45'=' 


C 


1540 


Green 


24 


35 


45^ 






NOTE: 

1. 01/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity. 



6-98 



Package Dimensions 



12.44 (.490) 
11,68 <.46Q) 



5.08 (.200) 
4,57 (.180) 



3.19 
.89 (.035) 8.43 
.64 (.025) 



(.362) 
(.332) 



m^ 



23.0 (.90) 
MIN. 



1.27 (.050) 

NOM. 



1,32 (.052) 
1.02 (.040) 

^_^ 0.64 (.025) 
SQUARE 
NOMINAL 




T// 5.6 (-220) 

CATHODE p-^-— 

*2.54 (.100) NOM, 



PACKAGE OUTLINE "A*^ 
HLMP-3750, 3850, 3950 





2.54 (.100) NOM. 



PACKAGE OUTLINE "B" 
HLMP-3390, 3490, 3590 



6.35 (.250) 
5.58 (.220) 



F~\ 



3.18 (.125) 
■ 2.67 (.105) 

3 43 (.135) 
" 2.92 (.115) 



24.13 (.95) 
MIN. 



1.27 (.050) 
NOM. 



TO 



4.70 (.185) 
i 4,19 (.166) 



1.02(040) 
NOM. 



0.45 (.018) 
-SQUARE 
NOMINAl 



-\ k 



2,54 (.100) 
NOM. 



PACKAGE OUTLINE "C" 
HLMP-1340, 1440, 1540 



NOTES: 

1. All dimensions are in millimeters (inches). 

2. An epoxy meniscus may extend about 1mm (0.40") down the leads. 



Absolute Maximum Ratings at Ta = 25°C 


Parameter 


Red 


Yellow 


Green 


Units 


Peak Forward Current 


90 


60 


90 


mA 


Average Forward Current!"'! 


25 


20 


25 


mA 


DC Currently] 


30 


20 


30 


mA 


Power Dissipationl^i 


135 


85 


135 


mW 


Transient Forward Currentl'^1 
(lO/xsec pulse) 


500 


500 


500 


mA 


Reverse Voltage (Ir =- 100 ^A) 


5 


5 


5 


V 


Operating Temperature Range 


-55 to -MOO 


-55 to +100 


-20 to +100 


OQ 


Storage Temperature Range 


-55 to +100 


Lead Soldering Temperature 
(1.6 mm (0.063 in.) from bodyj 


260'' C for 5 seconds 



NOTES: 

1. See Figure 2 to establish pulsed operating conditions. 

2. For Red and Green series derate linearly from 50° C at 0.5 mA/°C. For Yellow series derate linearly from 50° C at 0.2 mA/°C. 

3. For Red and Green series derate power linearly from 25°C at 1.8 mW/°C. For Yellow series derate power linearly from 50°C at 
1.6 mW/°C. 

4. The transient peak current is the maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute Maximum Ratings. 
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Electrical/Optical Characteristics at Ta = 


25^C 












T-1 3/4 




















Low 














Symbol 


Description 


T-l 3/4 


Dome 


T*1 


Win. 


Typ. 


Max. 


Units 


Test Condllions 


^PEAK 


Peak Wavelength 


3750 


3390 


1340 




635 




nm 


Measurement at 






3850 


3490 


1440 




583 






peak 






3950 


3590 


1540 




666 








kd 


Dominant Wavelength 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1540 




626 
585 
569 




nm 


Note1 


AXm 


Spectral Line Half width 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1640 




40 
36 
28 




nm 




rs 


Speed of Response 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1540 




90 
90 
500 




ns 




c 


Capacitance 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1540 




11 

15 
18 




pF 


VF-0;f-1 MHz 


ejc 


Thermal Resistance 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1540 




95 
95 
95 
120 
120 
120 




^C/W 


Junction to 
Cathode Lead 


Vf 


Forward Voltage 


3760 


3390 


1340 


1.5 


2.2 


3.0 


V 


If « 20 mA 






3850 


3490 


1440 


1.6 


2.2 


3.0 




(Figures) 






3950 


3590 


1540 


1.6 


2.3 


3.0 






Vr 


Reverse Breakdown 
Voltage 


3750 
3850 
3950 


3390 
3490 
3590 


1340 
1440 
1540 


5.0 






V 


!f-=100M 


^v 


Luminous Efficacy 


3750 


3390 


1340 




145 




lumens 


Note 2 






3860 


3490 


1440 




600 




watt 








3950 


3690 


1540 




595 









NOTES: 

1. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which 
defines the color of the device. 

2. Radiant intensity, le, in watts/steradian, may be found from the equation le = Iv/tjv, where Iv is the luminous intensity in 
candelas and Tjv is the luminous efficacy in lumens/watt. 



Red, Yellow and Green 
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Figure 1. Relative Intensity vs. Wavelength. 
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tp- PULSE DURATION -MS 

Figure 2. Maximum Tolerable Peak Current vs. Pulse Duration. 
(IdC MfiiX as per MAX Ratings.) 
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Figure 4. Relative Luminous Intensity vs. Forward Current. 
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Figure 3. Forward Current vs. Forward Voltage. 
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Figure 5. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Current. 
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Figure 6. Relative Luminous Intensity vs. Angular Displacement. Figure 7. Relative Luminous Intensity vs. Angular Displacement. 
T-1 3/4 Lamp. T-1 3/4 Low Profile Lamp. 
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Figure 8. Relative Luminous Intensity vs. Angular Displacement. 
T-1 Lamp. 
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HEWLETT 
PACKARD 



LOW CURRENT LED LAMP SERIES 



T-1 3M (smm) 
T"1 (3mm) 

SUBMINIATURE 



HLMP-4700. -4719, "4740 
HLIVIP-1700, -1719, -1790 
HlMP-700a -7019, -7040 



Features 

o LOW POWER 

• HIGH EFFICIENCY 

o CMOS/MOS COMPATIBLE 

o TTL COMPATIBLE 

• WIDE VIEWING ANGLE 

• CHOICE OF PACKAGE STYLES 

• CHOICE OF COLORS 

Applications 

• LOW POWER DC CIRCUITS 

• TELECOMMUNICATIONS INDICATORS 

• PORTABLE EQUIPMENT 

• KEYBOARD INDICATORS 

Description 

These tinted diffused LED lamps were designed and optim- 
ized specifically for low DC current operation. Luminous 
intensity and forward voltage are tested at 2 mA to assure 
consistent brightness at TTL output current levels. 

Package Dimensions 




LOW CURRENT LAMP SELECTION GUIDE 



Size 


Color i 


HLMP- 


Yellow 

HLMP- 


HLMP* 


T-1 3/4 


4700 


4719 


4740 


T-1 


1700 


1719 


1790 


Submlniature 


7000 


7019 


7040 



r^ 






^ 



6,43(.3;3a) 



1.27 (.050) ' 
NOM. 






DTH 



0,4S {,Qm 

~ SQUARE 
NOMfNAt 



470 U85) 
I 4<13{165; 





r- 



J. 



^ ^ I cATMooe 

r^i,^4(o,e49j 

i J....^^>^~T-oais.S3a>o.„ ^^..^ — r 



T 



0-76<O.O30) MAX, 



■#— 2,54 {QAm ^fOM(NAL 






HLMP-4700, -4719,-4740 



HLMP-1 700, -1719, *1790 



HLMP-7OO0, -7019, -7040 

i. ALL DIMEflStOMS Aae m MtLLlMETRES (IMCHES). 
2, AN EPOXY MrNtSCUSMAY EXTENb ABOUT 
1 mm <0.040") DOWN THE LEADS. 
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AXIAL LUMINOUS INTENSITY AND VIEWING ANGLE @ 25° 


C 










Part 






1 


V (mcd) 












Number 
HtMP- 


Package 
Description s 


Color 


@ 


2 mA DC 


2B 1/2^^1 


Package 
Outline 




Min. 


Typ. 


-4700 


T-1 3/4 


Red 


T2 






2.0 


50^ 


A 




-4719 


Tinted Diffused 


Yellow 


1.2 






T8 










^740 




Green 


1.2 






1.8 








-1700 "" 


T-1 


Red "^^^■■ 


1.0 






i.r*T 


1 50° 


B 




-1719 


Tinted 


Yellow 


1.0 






1.6 










-1790 


Diffused 


Green 


1.0 






1.6 








-7000 


Subminiature 


Red 


0.4 






0.8 


90^* 


C 




-7019 


Tinted Diffused 


Yellow 


0.4 






0.6 










-7040 




Green 


0.4 






0.6 










Notes: 










1. (-)1/2 is the typical off-axis angle at which the luminous intensity is half the axial luminous intensity. 






Electrical/Optical Characteristics at Ta = 


25°C 


























Test 






Symbol 


Description 


T-1 3/4 


T-1 


Subminiature 


Min. 


Typ. 


Wax, 


Units 


Condition 




Vf 


Forward Voltage 


4700 


1700 


7000 




1.8 


2.2 


V 


2 mA 








4719 


1719 


7019 




1.9 


2.7 














4740 


179D 


7040 




1.8 


2.2 








Vr 


Reverse Breakdown 


4700 


1700 


7000 


5.0 






V 


Ib-=50mA 






Voltage 


4719 
4740 


1719 
1790 


7019 
7040 


5.0 
5.0 












Xd 


Dominant Wavelength 


4700 


1700 


7000 




626 




nm 


Notel 








4719 


1719 


7019 




586 
















4740 


1790 


7040 




569 










AXl/2 


Spectral Line Halfwidth 


4700 


1700 


7000 




40 




nm 










4719 


1719 


7019 




36 
















4740 


1790 


7040 




28 










TS 


Speed of Response 


4700 


1700 


7000 




90 




ns 










4719 


1719 


7019 




90 
















4740 


1790 


7040 




500 










C 


Capacitance 


4700 


1700 


7000 




11 




pP 


Vf^O 








4719 


1719 


7019 




15 






f===1 MHz 










4740 


1790 


7040 




18 










BJC 


Thermal Resistance 


4700 


1700 


7000 




120 




^C/W 


Junction to 








4719 


1719 


7019 




120 






Cathode lead 










4740 


1790 


7040 




120 










^PBAK 


Peak Wavelength 


4700 


1700 


7000 




635 




nm 


Measurement 








4719 


1719 


7019 




583 






at peak 










4740 


1790 


7040 




565 










nv 


Luminous Efficacy 


4700 


1700 


7000 




145 




Lumens 


Notes 








4719 


1719 


7019 




500 




Watt 












4740 


1790 


7040 




595 












Notes: 










1 .. The dominant wavelength, Xd, is derived from the CIE chromaticity diag 


ram and 


represents the single wavelength 


which defines the 


color of the device. 








2. Radiant intensity, U, in watts/steradian, may be found from the equation 


e = lv/T7v, 


where Iv is the luminous intensity 


in candelasandi?v 


is the luminous efficacy in lumens/watt. 
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Absolute Maximum Ratings 



l^arameter 


Maximum Rating 


Units 


Power Dissipation 

^Derate Irneariy from 92^ C at 1,0 mA/'^C) 


Bed 
Yellow 
Green 


24 
36 

24 


mW 


DC and Peak Forward Current 


7 


mA 


Transient Forward Current (10 /usec puise)n i 


500 


mA 


Reverse Voltage IIr- 60 ^A) 


6,0 


V 


Operating Temperature Range 


Red/Yellow 
Green 


-55«C to lOO^G 
-20°C to 100°C 


Storage Temperature Range 


-55^C to lOO^C 


Lead Soldering Temperature f 1.6 mm 10.063 in{ from body) 


260^ C for 5 Seconds (T-1 , T-1 3/4) 
260*' C lor 3 Seconds (Submlniature) 



Notes: 

1 .The transient peal< current is tiie maximum non-recurring peak current that can be applied to the device without damaging the LED die 
and wirebond. It is not recommended that the device be operated at peak currents beyond the peak forward current listed in the 
Absolute IVlaximum Ratings. 
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Figure 1. Relative Intensity vs. Wavelength 
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Figure 2. Forward Current vs. Forward Voltage 
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Figure 3. Relative Luminous Intensity vs. Forward Current 



6-104 




10' 2L 



10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 




m 




















3- 


\ 


















^ 






















^ 




















\ 
















.4* 




1 




















^ 














.^- 






\ 


















^ 


^^ 






















•^ 




saiM 







10° 20° 30° 40° 50° 60° 70° 80° 90° 100° 



Figure 4. Relative Luminous Intensity vs. Angular Displacement Figure 5. Relative Luminous Intensity vs. Angular Displacement 
for T-1 3/4 Lamp for T-1 Lamp 
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Figure 6. Relative Luminous Intensity vs. Angular Displacement for Subminiature Lamp 
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INTEGRATED RESISTOR LAMPS 

5 Volt and 12 volt series 
in T-1 and T-1 3/4 Packages 



Features 

• INTEGRAL CURRENT LIMITING RESISTOR 

• TTL COMPATIBLE 

Requires no External Current Limiter with 
5 Volt/12 Volt Supply 

• COST EFFECTIVE 

Saves Space and Resistor Cost 

• WIDE VIEWING ANGLE 

o AVAILABLE IN ALL COLORS 

Red, High Efficiency Red, Yellow and 
High Performance Green In T-1 and 
T-1 3/4 Packages 




Description 



The 5 volt and 12 volt series lamps contain an integral cur- 
rent limiting resistor in series with the LED. This allows the 
lamp to be driven from a 5 volt/12 volt source without an 
external current limiter. The red LEDs are made from 
GaAsP on a GaAs substrate. The High Efficiency Red and 
Yellow devices use GaAsP on a GaP substrate. 



The green devices use GaP on a GaP substrate. The dif- 
fused lamps provide a wide off-axis viewing angle. 

The T-1 3/4 lamps are provided with sturdy leads suitable 
for wire wrap applications. The T-1 3/4 lamps may be front 
panel mounted by using the HLMP-0103 clip and ring. 



Color 


P/H 
HLMP- 


Package 


Operating 
Voltage 


lymcd 


ae 1/2^3 


Package 
Outline 


MIn. 


Typ. 


Red 


1100 


T-1 Tinted Diffused 


5 


0,8 


1.6 


60^ 


A 


1120 


T~1 Untinted Diffused 


5 


0.8 


1.5 


60° 


A 


3100 


T-1 3/4 Tinted Diffused 


5 


10 


2.0 


60^ 


B 


3112 


12 


to 


2.0 


60^ 


B 


Efficiency 
Red 


1600 


T-1 Tinted Diffused 


5 


1,6 


4.0 


60° 


A 


1601 


12 


3600 


T-1 3/4 Tinted Diffused 


5 


W 


B 


3601 


12 


Yellow 


1620 


T-1 Tinted Diffused 


S 


1M 


4.0 


60^ 


A 


1621 


12 


3650 


T-1 3/4 Tinted Diffused 


5 


m'' 


B 


3661 


12 


High 

Performance 

Green 


1640 


T*1 Tinted Diffused 


5 


1.5 


4.0 


60° 


A 


1641 


12 


3680 


T"1 3/4 Tinted Diffused 


5 


m'' 


B 


3681 


12 



Notes: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 
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Absolute Maximum Ratings at Ta = 25° C 





^ipllMlip* 

5ii&ll tam|||i 


Rea/HER/Yeltow 
12 Volt Lamps 


Green 
5 Volt Lamps 


Grien 
12 Volt Lamps 


DC Forward VoHage*#A = ii|€) 


7,5 Volts!2t 


16Voltsl3| 


7.5 Voltsi21 


15Voltsl3t 


Reverse Voltage (Ir ~ 100 juj) 


5 Volts 


5 Volts 


5 Volts 


5 Volts 


Operating Temperature Range 


_^^-|#C,|o85°C '■' 


-40° C to 85° C 


-20° C to 85° C 


-20° C to 85^0 


Storage Temperature Ran|e 


|Pi5^ctoiqp°Q,,, 


-55^Cto100°C 


-55''Cto100°C 


-55°Cto1Q0°C 


Lead Soldering Temper||i||i 


260° C for 5 seconds 



Notes: 

2. Derate from Ta = 50° C at 0.071 V/° C, see Figure 3. 

3. Derate from Ta = 50° C at 0.086V/° C, see Figure 4. 



Electrical/Optical Characteristics at Ta = 


25' 


^C 








Symbol 


Parame|;er 


Red 


High 
Efficiency Red 


Yellow 


Green 


Units 


Test GqniJUlons 


Min*: 


ITyp. 


Max. 


Min. 


tp. 


Max. 


Min, 


1» 


Max, 


Min. 


Typ. 


Max. 


>^PEAK 


Peak Wiveleggth 




655 






63511 


P 




583 






565 




nm 




Xd 


Dominant Wifllengtli 




646 






62p 






585 






569 




nm 


fllite 4 


AX1/2 


Spectral Line 
Halfwidtn 




24 






40 






36 






28 




nm 




6jc 


Thermal Resistance 




120 






120 






120 






120 




^C/W 


Junction to Cathode 
Lead {Note 6) 


ejc 


Tinermal Resi3tance 




95 






95 






95 






95 




"C/W 


Junction to Cathode 
Lead tNote 7) 


iF 


Forward Current 12 V 
Devices 




13 


20 




13 


20 


i 


13 


20 




13 


20 


mA 


Vp^12V 


If 


Forward Current 5 V 
Devices 




13 


20 




10 


15 




10 


16 




12 


15 


mA 


Vf^SV 


7?V 


Luminous Efficacy 




65 






145 






500 






595 




lumen 
/watt 


Notes 


Vr 


Reverse Breakdown 
Voltage 


5.0 






5.0 






5.0 






5.0 






V 


lR^100/iA 



Notes: 

4. The dominant wavelength, Xd, is derived from the CIE 
chromaticity diagram and represents the single wavelength 
which defines the color of the device. 

5. Radiant intensity, \q, in watts/steradian, may be found from the 

Package Dimensions 



equation le = Iv/tjv. Where Iv is the luminous intensity in 
candeias and rjv is the luminous efficacy in lumens/watt. 

6. For Figure A package type. 

7. For Figure B package type. 



--I 






3 



- 3,&4 f 0,100) NOMINAL 



Figure A. T-1 Package 



n 



11.56 1 .455; 



8.08 (-20 0) 
4.57 (.130) 



rfi9 , (:03S> 8,43 iJiSZi 
M U02S\ 



m 



0,64 (.025) 

-SQUARE 

NOMINAL 



NOTESi 

1. ALL DiMENSlOMS ARe IN MILLIMETRES INCHES). 

2, AN EPOXY MENISCUS WAY EXTEND ABOUT 1mm 

mm") oowN THE leads; 




2.54 (.100) WOM* 



Figure B. T-1 3/4 Package 
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Figure 1. Forward Current vs. Applied Forward Voitage. 5 Voit 
Devices 



Figure 2. Forward Current vs. Applied Forward Voitage. 12 Volt 
Devices 
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Ta - AMBIENT TEMPERATURE - 
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Ta - AMBIENT TEMPERATURE - °C 



Figure 3. IVIaximum Allowed Applied Forward Voltage vs. 
Ambient Temperature R0ja = 175°C/W. 5 Volt 
Devices 



Figure 4. Maximum Allowed Applied Forward Voltage vs. 
Ambient Temperature R0ja = 175° C/W. 12 Volt 
Devices 
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Figure 5. Relative Luminous Intensity vs. Angular Displacement 
forT-1 Package 



Figure 6. Relative Luminous Intensity vs. Angular Displacement 
forT-1 3/4 Package 
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Figure 7. Relative Luminous Intensity vs. Applied Forward 


Figure 8. Relative Luminous Intensity vs. Applied Forward 


Voltage. 5 Volt Devices 


Voltage. 12 Volt Devices 
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SUBMINIATURE RESISTOR LAMPS 

5 VOLT 4 mA AND 5 VOLT 

10 mA SERIES 



Features 

o INTEGRAL CURRENT LIMITING RESISTOR 

e TTL AND LSTTL COMPATIBLE 

o REQUIRES NO EXTERNAL RESISTOR WITH 
5 VOLT SUPPLY 

o SPACE SAVING SUBMINIATURE PACKAGE 

o WIDE VIEWING ANGLE 

o CHOICE OF CURRENT LEVEL, 4 mA or 10 mA 

© AVAILABLE IN HIGH EFFICIENCY RED, 
YELLOW, AND GREEN 

o IDEALLY SUITED FOR PORTABLE OR SPACE 
CONSTRAINED APPLICATIONS 




Description 



The subminiature resistor lamps contain an integral current 
limiting resistor in series with the LED. This allows the lamp 
to be driven from a 5 volt source without an external current 
limiter. The high efficiency red and yellow devices use 
GaAsP on a GaP substrate. The green devices use GaP on 
a GaP substrate. The tinted, diffused epoxy lens provides 
high on-off contrast and a wide viewing angle. The follow- 



ing special configurations are available on request: 

1. Surface Mount Gull Wing Bend — Refer to the Surface 
Mount Gull Wing Data Sheet. 

2. Tape and Reel Packaging 

3. Special Lead Bending on 2.54 mm (0.100 in.) and 5.08 
mm (0.200) in Centers 



Device Selection Guide 





High Efficiency Red 


Yellow 


Qreen 


6 Volt, 10 mA 


HLMP'6600 


HLMP-6700 


HLMP-6800 


5 Volt, 4 mA 


HLMP-S620 


HLMP^720 


NLMP-6820 
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Package Dimensions 




- 0.51 (0.0201 NOM. 



J —^ i 0.76 (, g.03 Q>„ ^ j- 

? 1 0:89 ^0.0351 f /H^V 1 0.89 (0.035r ""V^^V 

, , ., 1 h.14 (0.045) / , \ 1.27 (0.0501 /X \ 

^-^^T-— ^ 1.01 10.075} MAX./ \l.40 (0.055) / \ \ 

CATHODE 0.20 (0.008) REF. . / \ f J \ 2.92 (0.115) 

{ I i I I I MAX. 



1.52 <p.OB0) 
1.78 (0,070) 



NOTES 

1, ALL DIMENSIONS ARE tN MILLIMETRES (INCHES) 

2. OPTIONAL LEAD FORW AVAILABLE. 



0.76 (0.030) MAX. 



1.91 (0.075 } 
"2,16(0.085)'^ 

SIDE VIEW 



0.94 (0.037) 

~ 1.24 (0,049) 



2.08 (0.082) 
'"^2.34(0,092)'' 



END VIEW 



Absolute Maximum Ratings at Ta = 25° C 





HLMP-6600/6620 

6700/6720 

High Efficiency Red/'^ellow 


HLMP-6800/6820 
Green 


DC Forward Voltage 


6 Volts 


6 Volts 


Reverse Voltage (Ir - lOO^A) 


5 Volts 


5 Volts 


Operating Temperature Range 


-40^C to 85*^0 


~20'^Cto85°C 


Storage Temperature Range 


-55°Cto100^C 


Lead Soldering Temperature 
1 .6 mm {Q.063 In.) From Body 


260* C for 3 Seconds 



Electrical/Optical Characteristics at Ta 


= 


25 


°c 














Symbol 


Parameter 


Higflffiilncy Red 


Yellow 


Green 


Units 


Test Conditions 


HLMP-6600 


HLIVIP-6620 


HLMP^6?QQ 


HLIVIP-67ZQ 


HLMP-6800 


HLMP'6820 


MIn. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


Mfn. 


Typ. 


Max. 


MIn. 


Typ. 


Max, 


MIn. 


Typ- 


Wax. 


MIn. 


Typ. 


Max. 


iv 


Axial Luminous 
Intensity 


13 


5,0 




08 


2,0 




1.4 


5.0 




0.9 


2.0 




1,6 


5.0 




0.8 


2,0 




mod 


\|- 5 Volts 
(lee Figure 2) 


2Ht/2 


Incluctecl Angle 8etv;een 
Half Luminous 
Intensity Points 




m 






90 






m 






90 






90 






90 




Deg 


Notel 

{See Figure 3 


^PEAK 


Peak Wavelengtti 




635 






635 






583 






583 






565 






565 




nm 




>^D 


Dominant Wavelengtti 




626 






626 






585 






585 






569 






569 




nm 


Note 2 


Aky2 


Spectral Line 
Halfwidth 




40 






40 






36 






36 






28 






28 




nm 




<'>JC 


Thermal Resistance 




120 






120 






120 






120 






120 






120 




''C/W 


Junction to 
Cathode Lead 


If 


Forward Current 




9.6 


13 




3.5 


5 




9,6 


13 




3.5 


5 




9,6 


13 




3,5 


5 


mA 


Vp^ 5 Volts 
{See Figure 1) 


Vr 


Reverse Breakdown 
Voltage 


50 






5.0 






5.0 






5.0 






5.0 






5,0 






V 


fR-1O0M 


nv 


Luminous Efficacy 




145 






145 






500 






500 






595 






595 




Im/w 


Note 3 



Notes: 

1. 2(")i/2 is the off-axis angle at which the lunninous intensity is half the axial lunninous intensity. 

2. The dominant wavelength is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color 
of the device. 

3. Radiant intensity in watts/steradion, may be found from the equation le = Iv/tjv, where Iv is the luminous intensity in candelas and r]\j is 
the luminous efficacy in lumens/watt. 
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Figure 1. Forward Current vs. Forward 
Voltage. 



Figure 2. Relative Luminous intensity vs. 
Forward Voitage. 
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Figure 3. Relative Luminous Intensity vs. 
Angular Olspiacement. 
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L^el 



HEWLETT 
PACKARD 



HIGH EFFICIENCY RED/T-1 3/4 (5 mm) 

HIGH PERFei^MANCE GREEN 

BICOLOR SOLID STATE LAMP 

HLMP-4000 



Features: 

• TWO COLOR (RED, GREEN) OPERATION 
t POPULAR T-1 3/4 PACKAGE 

• 3 LEADS WITH ONE COMMON CATHODE 

• DIFFUSED, WIDE VISIBILITY LENS 

• TTL COMPATIBLE 



Description 



Tlie T-1 3/4 HLI\/iP-4000 lamp is a tliree ieaded bicoior iigiit 
source designed for a variety of applications wliere dual 
state illumination is required in the same package. There 
are two LED chips, high efficiency red (HER) and high 
performance green (Green), mounted on a central common 
cathode lead for maximum on-axis viewability. Colors be- 
tween HER and Green can be generated by independently 
pulse width modulating the LED chips. 



Absolute Maximum Ratings 
at Ta = 25°C 



Parameter 


High Efficiency 
Red/Green 


Units 


Peak Forward Current 


90 


mA 


Average Fomard Cyrrenttil(Total) 


25 


mA 


DC Currentt'^) (Total) 


30 


mA 


Power Dissipation(331(Tota!) 


135 


mW 


Operating Temperature Range 


-20 to +85 


^C 


Storage Temperature Range 


-55 to +100 


Reverse Voltage (Ir =^ 100 fxA) 


5 


V 


Transient Forward Currently] 
(10 usee Pulse) 


500 


mA 


Lead Soldering Temperature 
[te mm (0.063 In.) below 
seating plane] 


260^ C for 5 seconds 



Notes: 

1. See Figure 5 to establish pulsed operating conditions. 

2. The combined sinnultaneous current must not exceed the 
maximum. 

3. The combined simultaneous power must not exceed the 
maximum. 

4. For HER and Green derate linearly from 50° C at 0.5 mA/° C. 

5. For HER and Green derate linearly from 25°C at 1.8 mW/°C. 

6. The transient peak current is the maximum non-recurring 
current that can be applied to the device without damaging the 
LED die and wirebond. It is not recommended that the device 
be operated at peak currents beyond the peak forward current 
listed in the Absolute Maximum Ratings. 










Package Dimensions 



r^ 



5.08 (0.200) 



9.19 (0.362) 
8,43 {0.332J 



25.40 n.oo) 

MIN. 



I 0.89 <0.035) 

o,64(aci25i 

COMMON 
CATHODE 




2.64 (Q.lOOJ NOM. 



FLAT INPICATES 
RED ANODE 



NOTES: . 

1. AU DIMENSIONS ABE IN MILUMETRES (INCHES), 

2. AN EPOXY MENISCUS MAY EXTEND ABOUT 1 mm 
(0.040") DOWN THE LEADS. 
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Electrical Characteristics at Ta 


= 25^C 










Symbol 


Parameters 


Red 


Green 


Units 


Te$t Conditions 


Mtn. 


Typ. 


Max. 


mn. 


Typ. 


Max, 


Iv 


Luminous Intensity 


2.1 


5 




42 


8 




mcd 


ljr«iOmA 


^PEAK 


Peak Wavelength 




635 






565 




nm 




^d 


Dominant Wavelength 




626 






569 




See Note 1 


TB 


Speed of Response 




90 






500 




ns 







Capacitance 




11 






18 




PF 


VF«0,f=1 MHz 


Vf 


Forward Voltage 




2.1 


2.5 




2.3 


27 


V 


If ^ 10 mA 


Vr 


Reverse Breakdown Voltage 


6 






S 






V 

, , „ 


fa=^100M 


^JC 


Thermal Resistance 




120 




120 






^c/w 


Junction to 
Cathode Lead 


2^1/2 


Included Angle Between 
Half Luminous Intensity 
Points, Both Axes 




6S 




65 






Peg, 


I}= = 10mA 
See Note 2 


77V 


Luminous Efficacy 




145 






595 




Lumen/ 
Watt 


See Note 3 



Notes: 

1. The dominant wavelength, Xd. is derived from the CIE chromaticity diagram and represents the single wavelength which defines the 
color of the device. 

2. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity 

3. Radiant intensity \q, in watts steradian, may be found from the equation \q = lv/'7v. where ly is the luminous Intensity in candelas and 
77v is the luminous efficacy in lumens/watt. 
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Figure 1. Relative Intensity vs. Wavelength 
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Figure 3. Relative Luminous Intensity 
vs. DC Forward Current. 
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Figure 4. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
LED Peak Current. 
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Figure 5. Maximum Tolerable Peak Current 
vs. Pulse Duration. (Iqc I^AX as 
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Figure 6. Relative Luminous Intensity vs. Angular 
Displacement. 
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HEWLETT 
PACKARD 



940 nm HIGH RADIANT EMITTERS 

1-13/4(5 mm Diameter) HEMT-3301 
T-1 (3 mm Diameter) hemt-1001 



Features 

• NONSATURATING, HIGH RADIANT FLUX 
OUTPUT 

• EFFICIENT AT LOW CURRENTS, COMBINED 
WITH HIGH CURRENT CAPABHITY 

• THREE PACKAGE STYLES 

• OPERATING TEMPERATURE RANGE 
-55°C TO +100°C 

• MEDIUM-WIDE RADIATION PATTERNS 

• RADIATED SPECTRUM MATCHES RESPONSE 
OF SILICON PHOTODETECTORS 



Description 




The HEMT-3301 and HEMT-1001 are infrared emitters, using 
a mesa structure GaAs on GaAs infrared diode, IRED, 
optimized for maximum quantum efficiency at a peal< 
wavelength of 940 nm. The HEMT-3301 and HEMT-1001 
emitters are untinted, undiffused plastic packages with 
medium-wide radiation patterns. These medium-wide and 
wide radiation patterns eliminate the beam focusing problems 
that are encountered with emitters that have narrow 
radiation patterns. Applications include optical transducers, 
optical part counters, smoke detectors, covert identification, 
paper tape and card readers and optical encoders. 



Package Dimensions 




Absolute iviaximum Ratings 

atTA = 25°C 

Power Dissipation 150 mW 

DC Forward Current 100 mA 

(Derate as specified in Figure 6) 
Peak Forward Current 1000 mA 

(Time average current as determined from Figure 7) 

IRED Junction Temperature 110°C 

Operating and Storage Temperature .... -55°C to +100°C 

Lead Soldering Temperature 260°C for 5 seconds 

(1.6 mm (0.063 in.) from emitter body) 



^ 



7% 



4 ?q (,185) 



- 2,54 (,0, -100} KOMiNAL 



HEWIT-3301 



ISIOT£St 

1. Alt OIMENSIONS ARE IN lVlJ|,UMETfiES (fNCNES)« 
1, AN ePOXY l^ENJSCUS WAY EXteftlD ABOUT 
1 wm {<iMO"\ DOWN THE LEADS, 



HEMT'1001 
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Electrical/Optical Characteristics at Ta = 


25°C 






Symbol 


Description 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


Fig. 


h 


Radiant Intensity 
HEMT-3301 
HEMT'1001 


2.5 
1.0 


4,0 
2.0 




mW/sr 


If = 20 mA 


4,5 


A\q/AT 


Temperature Coef- 
ficient for Radiant 
Intensity I'll 




-0.58 




%/'^C t 


Measured at 

>^PEAK 


1 


AX/4T 


Temperature Coef- 
ficient for Peak 
Wavelength [2] 




,0.3 




nm/'^C 


Measured at 

^PEAK 


1 


^PEAK 


Peak Wavelength 




940 




nm 


Measured at 

^PEAK 


1 


20V2 


Half Intensltyl3} 
Total Angle 
HEMT-aaOl 
HGMT-1001 




50 
60 




deg. 


If = 20 mA 


8 
9 


k 


Output Rise Time 
(10% to 90%) 




1700 




ns 


IpEAK = 20 mA 




tf 


Output Fall Time 
(90% to 10%) 




700 




ns 


lpEAK = 20mA 




c 


Capacitance 




30 




Pf 


Vf^O'J^I MHz 




Vr 


Reverse Breakdov^n 
Voltage 


5,0 






V 


Ib-10mA 




Vf 


Forward Voltage 




130 
115 


1.50 


V 


If = 100 mA 
If == 20 mA 


2 


^JC 


Thermal Resistance 




120 




°C/W 


IRED Junction 
to Cathode Lead 





Notes: 

1. Radiant intensity at ambient temperature: le(TA) = le(25°C) + (AleMT) (T^ - 25°C)/100. 

2. Peak wavelength at ambient temperature: Xpeak(Ta) = ^PEAK(25°C) + (A\/AT) (T^ - 25°C). 

3. dV2 is the off-axis angle from emitter centerline where the radiant intensity is half the on-axis value. 

4. Approximate radiant flux output within a cone angle of 26: (/)e(20) = [0e(0)/le(O)] le (Ta)-" </'e(^)/'e(0) obtained from figure 8 or 9. 
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Figure 1. Radiated Spectrum 



Figure 2. Forward Current vs. Forward Voltage 
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Figure 3. Forward Voltage Temperature Coefficient 
vs. Forward Current 
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Figure 4. Relative Radiant Intensity 
vs. DC Forward Current 
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Figure 5. Relative Efficiency vs. Peak Forward Current 
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Figure 6. Maximum DC Forward Current 
vs. Ambient Temperature 
Derating Based on Tj max = 110*'C 
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MtKl 



HEWLETT 
PACKARD 



700nm 

HIGH INTENSITY 

SUBMINIATURE 

EMITTER 



HEMT-6000 



Features 

• HIGH RADIANT INTENSITY 

• NARROW BEAM ANGLE 

• NONSATURATING OUTPUT 

• BANDWIDTH: DC TO 5 MHz 

• 10 COMPATIBLE/LOW CURRENT 
REQUIREMENT 

• VISIBLE FLUX AIDS ALIGNMENT 



Description 



The HEMT-6000 uses a GaAsP chip designed for optimum 
tradeoff between speed and quantum efficiency. This 
optimization allows a flat modulation bandwidth of 5 MHz 
without peal<ing, yet provides a radiant flux level 
comparable to that of 900nm IREDs. The subminiature 
package allows operation of multiple closely-spaced 
channels, while the narrow beam angle minimizes 
crosstalk. The nominal 700nm wavelength can offer 
spectral performance advantages over 900nm IREDs, and 
is sufficiently visible to aid optical alignment. Applications 
include paper-tape readers, punch-card readers, barcode 
scanners, optical encoders or transducers, interrupt 
modules, safety interlocks, tape loop stabilizers and fiber 
optic drivers. 
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Maximum Ratings at Ta=25°C 

Power Dissipation 50 mW 

(derate linearly from 70° C @ 1.0mW/°C) 

Average Forward Current 20 mA 

(derate linearly from 70° C @ 0.4mA/°C) 

Peak Forward Current See Figure 5 

Operating and Storage 
Temperature Range -56° to +1 00° C 

Lead Soldering 

Temperature 260° C for 3 sec. 

[1.6 mm (0.063 in.) from body] 
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Figure 1. Relative Intensity versus Wavelength. 
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Electric 


:al/Optical Characteristics at 1^= 


= 25X 






Symbof 


De$crif>l{on 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


Fig, 


k 


Radiant Intensity along Mechanical 
Axis 


100 


250 




juW/sr 


Ip - 10 mA 


3,4 


Ke 


Ten^perature Coefficient of Intensity 




-0.005 




0^.-1 


Notel 




^v 


Luminous Efficacy 




2.5 




Im/W 


Note 2 




2B% 


Optical Axis Half Intensity Total Angle 




16 




deg. 


NoteSJp -10 mA 


6 


^fEAK 


Peak Wavelength (Range) 




690-715 




nm 


Measured (9> Peak 


1 


AX /AT 
PEAK 


Spectral Shift Temperature Coefficient 




.193 




nm/'C 


Measured # Peak, Note 4 






Output Rise Time (10%-90%) 




70 




ns 


^PEAK =^ 10 mA 




tf 


Output Fall Time (90%-10%) 




40 




ns 


IpEAK^IOmA 




Co 


Capacitance 




65 




pP 


Vi:^0;f«1 MHz 




BVh 


Reverse Breakdown Voltage 


5 


12 




V 


Ir -^lOOiuA 




Vf 


Forward Voltage 




1,5 


1»8 


V 


If « 10 mA 


2 


AVp/AT 


Temperature Coefficient of Vp 




-2.1 




mV/'^C 


lp-100MA 




Ojc 


Thermal Resistance 




140 




^C/W 


Junction to cathode lead 





NOTES: 1. le(T) = le(25"C)exp[Ke(T-25°C)]. 

2. Iv ='nvle where Iv is in candela, Iq in watts/steradian, and Tjv In lumen/watt. 

3. Qy^ is the off -axis angle at which the radiant intensity is half the intensity along the optical axis. The deviation between the 
mechanical and the optical axis is typically within a conical half-angle of three degrees. 

4. \ (T) = \ (25''C) + (A\ /AT){T-25°C) 

PEAK PEAK PEAK 





^m 


!Sn=!!=5 



1.2 1.3 1.4 1.5 1.6 1.7 
Vp - FORWARD VOLTAGE - V 

Figure 2. Forward Current versus 
Forward Voltage. 
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Figure 3. Relative Radiant Intensity 
versus Forward Current. 
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'peak - P^AK CURRENT - mA 

Figure 4. Relative Efficiency (Radiant Intensity 
per Unit Current) versus Pealc Current. 




tp - PULSE DURATION -)Lis 

Figure 5. Maximum Tolerable Peak Current versus Pulse 
Duration. (Iqc MAX as per MAX Ratings) 
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Figure 6. Far-Field Radiation Pattern. 
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SURFACE MOUNT OPTION FOR 

SUBMfNIATURE LAMPS 

GULL WING LEAD CONFIGURATION 

INDIVIDUAL SUBMIlvriATURE LAMP SUPPLIED IN I2mm TAPE - OPTION 011 
SUBMINIATURE ARRAY SUPPUED IN A SHIPPING TUBE - OPTION 013 



Features 

• GULL WING LEAD CONFIGURATION, 
INDIVIDUAL SUBMINIATURE LAMPS AND 
ARRAYS 

• COMPATIBLE WITH AUTOMATIC PLACEMENT 
EQUIPMENT 

• COMPATIBLE WITH VAPOR PHASE REFLOW 
SOLDEFl PROCESSES 

• LOW PACKAGE PROFILE 

• WIDE VIEWING ANGLE 

• LONG LIFE - SOLID STATE RELIABILITY 

• INDIVIDUAL SUBMINIATURE LAMPS ARE 
SUPPLIED IN 12mm TAPE 

• SUBMINIATURE ARRAYS ARE SUPPLIED IN 
TUBES 




Description 



Device Selection Guide 



These subminiature solid state lamps are encapsulated In an 
axial lead package of molded epoxy. They utilize a tinted, 
diffused lens providing high on-off contrast and wide angle 
viewing. 

The leads of this device are bent in a gull wing configuration 
for surface mounting. The device can be mounted using 
automatic placement equipment. 

The individual gull wing subminiature lamp is supplied in 
12mm tape on seven inch reels per ANSI/El A standard RS- 
481 specifications. Gull wing subminiature arrays are 
supplied in shipping tubes. The lamp can be mounted with 
either batch or in line vappr phase reflow solder processes. 

Subminiature lamps for surface mount applications are 
available in standard red, high efficiency red, yellow, green, 
integrated resistor, and low current versions. 



Ordering information 

To obtain gull wing surface mount subminiature lamps, 
order the basic catalog device with the appropriate option 
code. Note: Option Oil is available for individual subminia- 
ture lamps only. Option 013 is available for subminiature 
arrays only. 



Option 


Description 


Option 011 


Individual subminiature lamps in gull 
wtng configuration. Supplied In 12mm 
t^PQ on seven Inch reels; 1500 pieces per 
reel. Minimum order quantity and order 
increment are 1500 pieces. 


Option 012 


Bulk 


Option 013 
(Arrays only) 


Subminiature array in gull wing 
configuration. Supplied In shipping tubes. 



Examples: 
HLMP-6300 
Option 01 1 
High Efficiency Red 
Supplied on Tape 



HLMP-6658 

Option 013 

High Efficiency Red, 8 Element Array 

Supplied in Tubes 
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Vapor Phase Reflow Solder Rating 
Absolute Maximum Rating 



Vapor PhadI Soldering 
Temperature 



215'^C for 3 minutes 
Material FC-5311 



Note: Lead soldering maximum rating is 260° C for 3 seconds. 



Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings and electrical/optical 
specifications are identical to the basic catalog device, 
except for the vapor phase soldering rating as specified at 
left. 



Package Dimensions 

INDIVIDUAL SUBMINIATURE 



- DIA.^ CATHODE- 




Ti 



fi 



3,81 <0-150) MAX. 



_ 0.61 (0.020) 
NOMINAL 




0.76 (0.03) MAX. 



NOTES: 

1. ALL OIMEMSIONS ARE IN MILLIMETRES 
^flNCHES). 

(23 CATH0DE LEAD IS IDENTIFIED BV A 
COLOR STRIPE. 




2.92 {O.nSj MAX. 



SUBMINIATURE ARRAY 



3,81 (0.1 5Q> MAX. 



fL_E3 a. 



r 



0.51 (0,020) 
NOMINAL 



-CATHODE STRIPE 






NOTESr 

1. ALL. DIMENSIONS ARE IN MILLIMETRES 

(iNciis). 

2. OVERALL LENGTH IS THE NUMBER OF 
ELEMENTS TIMES 2.54mm (O.lOO in.), 

3. CATHODE LEAD IS IDENTIFIED BY A 
COLOR STRIPE. 



-fi-flJLgl 



N [2.54(0.100)1 MAX, 
NOTE 2 



2.92(0.116) MAX. 



..,.-^^.,/^ 0.89 (0.035) ^ 
r j/\ ^0,13(O.C 




.005) R TVP, 
►,76 (0.030) MAX. 



0-13 (0.005) MAX, 
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12 mm TAPE AND REEL 

CATHODE LEAD 





TOLERANCES (UNLESS OTHERWISE SPECIFIED): 
,X± .1;.XX± .05 I. XXX ± .004^ 



EMPTY COMPONENT POCKETS SEALED WITH TOP 

COVER TAPE. 

7 INCH REEL - 1,500 PIECES PER REEL. 

MINIMUM LEADER LENGTH AT EITHER END OF 

THE TAPE IS 500mm. 

THE MAXIMUM NUMBER OF CONSECUTIVE MISSING 

LAMPS IS TWO. 

IN ACCORDANCE WITH ANSI/EIA RS-481 

SPECIFICATIONS, THE CATHODE IS ORIENTED 

TOWARDS THE TAPE SPROCKET HOLE. 



USER DIRECTION OF FEED 



^ 




DIMENSIONS PER 
ANSI/EIA STANDARD RS-481 • 
ALL DIMENSIONS ARE IN 
MILLIMETRES (INCHES). 


A 


178.0 ±2.0 (7.0 ± 0.08) DI A. 


c 


13.0 (0.512) DIA.TYP. 


D 


^■':°oi[<>-^<SZ)°''- 


Di 


1.0 (0.039) DIA.MIN. 


D2 


20.2 (0.795) DIA.MIN. 


E 


1.75+0.1(0.069) 


F 


5.50(0.127 + 0.002) 


Ko 


3.05 (0.120) TYP. 


N 


50.0 (1.970) MIN. 


P 


4.0 (0.157) TYP. 


Po 


4.0(0.157) TYP. 


P2 


2.0 (0.079 + 0.002) TYP. 


t 


0.3 (0.012) TYP. 


T 


18.4 (0.72) MAX. 


W 


12.0+0.3(0.47210.012) 


THICKNESS OF TOP COVER TAPE 
0.10(0.004) MAX. 



LEADER LENGTH 
500 (19.7) MIN. 



•EXCEPTION: THE EJECTOR-PIN HOLE (D,) IS 1.0 (0.039) DIA. MIN. 
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HP PART NUMBER- 

DATE CODE 

TAPING DATE 

ELEC. VALUE 

TOLERANCE 

QUANTITY 



CUSTOMER PART NUMBER _ 





- 




















Hf- 


-■ 




! 




C 


- 




J 




r 






1 




A 




^ 


-•i T 





ARRAY SHIPPING TUBE 






r^ r^CT/'-^K v ' -'v /'^'Tl 



'-rr—TT— TT-^TT — TT — T-T "^ f?/Ti" "^ TT "~ TT TT" ^ 

U LJ U LJ U 



-^h- 




<: 



SUGGESTED TUBE FEED 



/" \/ N/ \ f ^/ N/ N/ 

fL _ U. _ J_L _ JLI — 11 __ U. _ JJ. _ 

In n n n n n r 



- TUBE LABEL IDENTIFIES 
CATHODE SIDE OF ARRAYS. 





NO. OF LAMP 


QUANTITY 




ELEMENTS 


OF ARRAYS 


HLMP- 


PER ARRAY 


PER TUBE 


6XX3 


3 


53 


6XX4 


4 


40 


6XX5 


5 


32 


6XX6 


6 


26 


6XX8 


8 


20 
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SURFACE MOUNT OPTION 
FOR SUBMINIATURE LAMPS - 
"YOKE" LEAD CONFIGURATION 

INDIVIDUAL SUBMINIATURE LAMP SUPPUED IN 12mm TAPE -OPTION 021 
INDIVIDUAL SUBMINIATURE LAMP SUPPUED IN BULK -OPTION 022 



Features 



• "YOKE" LEAD CONFIGURATION FOR 
THROUGH HOLE MOUNTING ON PC BOARD 

• COMPATIBLE WITH AUTOMATIC PLACEMENT 
EQUIPMENT 

• COMPATIBLE WITH VAPOR PHASE REFLOW 
SOLDER PROCESSES 

• LOW PACKAGE PROFILE 

• WIDE VIEWING ANGLE 

« LONG LIFE— SOLID STATE RELIABILITY 

• SUPPLIED IN 12 mm TAPE OR BULK 




Description 



These subminiature solid state lamps are encapsulated in 
an axial lead package of molded epoxy. The lens is diffused 
for even light dispersion. 

The lamps are designed to be inserted through holes in the 
PC board to backlight switches, membrane panels, or 
appliques. Other backlighting applications are equally 
suitable. As shown in Figure 1, the leads are specially 
formed to give two features: mechanical strain relief and 
adequate solder pads. 

Automatic placement equipment may be used to mount 
the LEDs on the PC board if the designer selects the 021 
option. These lamps are supplied in 12mm tape on seven 
inch reels per ANSI/EIA standard RS-481 specifications. 
Bulk lamps are available under the 022 option code. The 
lamps can be mounted using either batch or in line vapor 
phase reflow solder processes. 

Subminiature lamps for surface mount applications are 
available in standard red, high efficiency red, yellow, green, 
integrated resistor, and low current versions. 



"YOKE" &eNO 
SOtOER f*AD 




Ordering Information 

To obtain surface mount subminiature lamps with the 
"yoke" lead configuration, order the basic catalog device 
with the appropriate option code. 

Device Selection Guide 



Option 


Desoiiptfon 


Option 021 


Individual subminiature lamps in "yoke" 
lead configuration. Supplied \n 12 mm 
tape on seven inch reels; 1500 pieces per 
reel. Minimum order quantity and order 
increment is 1500 pieces. 


Option 022 


Individual subminiature lamps tn "yoke" 
lead configuration. Supplied in bulk. 



Examples: 

HLMP-6300 
Option 021 
High Efficiency Red 
Supplied on Tape 



HLMP-6400 
Option 022 
Yellow 
Supplied in Bulk 



Figure 1. 
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Vapor Phase Reflow solder Rating 



Absolute Maximum Rating 



Vapor Phase 
SofderJng 1em|>erature 



215''C for 3 minutes 
Material FC-5311 



NOTE: Lead soldering maximum rating is 260°C for 3 seconds. 



Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings and electrical/optical specifi- 
cations are identical to the basic catalog device, except for 
the vapor phase soldering rating as specified at left. 



Package Dimensions 

INDIVIDUAL SUBMINIATURE LAMP 



nr[] 



1.6S < 0.066) I 
"l.G-r (0.075) ' 



(:; 



I 



0.51 (0.020) 
NOMINAL 



0,35(0,013) R.tYP. 



0.76 (0.030} MAX. 



2.16 (a55§) 

0.71 (0.028) TYP. 




1,07 (0.042) TYP. 

0.20 {0.005} REP. 



1.31 (0,075) MAX. 
' 7.62 (0.300) MAX, 



NOTES; 

1. ALLDIMENSJONSAREJNMILUMETRES 
(INCHES), 

2, CAllODE LEAD IS IDENTIFIED 8V A 
COLOR STRIPE, 



2.92 {0.115} MAX. 

NOTE 2- 






0.76 (0.030 ) 
0:§9 (0.035) ^ 



2.08 ( 0.082 ) 
" 2.34 (O:^) 



0.94 (0.<^7 ) 
"1.24 (0,049) 
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12 mm TAPE AND REEL 

CATHODE LEAD 




W TOP TAPE 




TOLERANCES (UNLESS OTHERWISE SPECIFIED): 
.X ± 0.1; .XX ± 0.05 (.XXX ± 0.004) 



NOTES: 

1. EMPTY COMPONENT POCKETS SEALED WITH TOP 
COVER TAPE. 

2. 7 INCH REEL -1,500 PIECES PER REEL. 

3. MINIMUM LEADER LENGTH AT EITHER END OF 
THE TAPE IS 500mm. 

4. THE MAXIMUM NUMBER OF CONSECUTIVE MISSING 
LAMPS IS TWO. 

5. IN ACCORDANCE WITH ANSI/EIARS-481 
SPECIFICATIONS, THE CATHODE IS ORIENTED 
TOWARDS THE TAPE SPROCKET HOLE. 




DIMENSIONS PER 
ANSI/EIA STANDARD RS-481 
ALL DIMENSIONS ARE IN 
MILLIMETRES (INCHES). 


A 


178.0+ 2.0(7.0+ 0.08) DIA. 


C 


13.0 (0.512) DIA.TYP. 


D 


1.55 (0.061 ±0.002) DIA. 


D2 


20.2 (0.795) DIA. MIN. 


E 


1.75 ±0.1 (0.069) 


F 


5.50(0.127 + 0.002) 


Ko 


3.05 ± 0.1(0.120) TYP. 


N 


50.0 (1.970) MIN. 


P 


4.0 (0.157) TYP. 


Po 


4.0 (0.157) TYP. 


P2 


2.0(0.079+ 0.002) TYP. 


t 


0.3 (0.012) TYP. 


T 


18.4 (0.72) MAX. 


W 


12.0+0.3(0.472+0.012) 


THICKNESS OF TOP COVER TAPE 
0.10 (0.004) MAX. 



LEADER LENGTH 
500 (19.7) MIN. 
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HP PART NUMBER 

DATE CODE - 

TAPING DATE 

ELEC. VALUE 

TOLERANCE 

QUANTITY 

CUSTOMER PART NUMBER. 
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TAPE AND REEL 
SUBMINIATURE LAMPS 

Tape and Reel Spacing: 2 J4inm (0.100 inch) — OPTION P01 
S.00mm (0.200 inch) -- OPTION P02 



Features 



• COMPATIBLE WITH AXIAL LEAD AUTOMATIC 
INSERTION EQUIPMENT 



• REEL PACKAGING SIMPLIFIES HANDLING AND 
TESTING 



Description 



Subminiature lamps are available on tape and reel. The 
Option lamp devices have axial leads with 2.54 mm (0.100 
inch) spacing for automatic insertion into PC Boards by 
radial lead insertion equipment. The Option P02 lamp 
devices have axial leads with 5.00 mm (0.200 inch) spacing 
packaged on tape and reel for ease of handling. 



fW^^^^W 




Ordering Information 

To order Subminiature lamps packaged on tape and reel, 
include the appropriate option code along with the device 
catalog part number. Example; to order the HLMP-6300 on 
tape and reel, order as follows: HLMP-6300 — P01. 
Minimum order quantities vary by part number. Orders 
must be placed in reel increments. Please contact your 
local Hewlett-Packard sales office or franchised Hewlett- 
Packard distributor for a complete list of lamps available 
on tape and reel. 



Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings, mechanical dimension 
tolerances and electrical optical characteristics for lamps 
packaged on tape and reel are identical to the basic 
catalog device. Refer to the basic data sheet for the 
specified values. 



Device Selection Guide 



Option 


Desoriptfon 


P01 


Tape and reel, 2.54 mm (0.100 inch) sp&ceii 
axiaf leads. 


P02 


Tape and reel, 5.00 mm (0.200 inch) spaced 
axial leads. 



Notes: 

1. Minimum leader length at either end of tape is 2 blank part 
spaces. 

2. Silver saver paper is used as the interlayer for silver plated lead 
devices. 

3. The maximum number of consecutive missing lamps is 2. 
Drawings and option codes apply to devices with cathode tab 
intact only. 



Option 


Oitant!ty/Reet 


Order Increments 


P01 


5,000 or 1,000 


1,000 


mz 


2,600 on ,000 


1.000 
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OUTLINE A (TAPE AND REEL) — OPTION P01 

2.54 mm (0.100 inch) spacing 



14.61 ( 0.575) 
12.07 (0.475) 
N0TE1. 




&& 



6.35 (0.250) 
TYP. 



44.45 (1.750) 
MAX. 



\ 



25.40 ( 1.000 ) 
22.86 (0.900) 



_-. . 3.05 ( 0.120 ) 
-^ '^2.03(0.080) 



NOTE: LED'S MUST FALL WITHIN 0.020" OF A COMMON CENTER. 



25.40(0.100) 
- MAX. ALLOWED - 
FOR SPLICES 



t 



OUTLINE B (TAPE AND REEL) — OPTION P02 

5.08 mm (0.200 inch) spacing 



14.61 ( 0.575) 
12.07 (0.475) 
NOTE 1. 



@ ^ ^ ^ y 



5.58 ( 0.220 ) 
4.57 (0.180) 
NOTE: LED'S MUST FALL WJTHIN 0.020" OF A COMMON CENTER. 



3.35 (0.250) 
TYP. 



44.45 (1.750) 
MAX. 



1 



25.40(1.000) 
22.86 (0.900) 



25.40(0.100) 
- MAX. ALLOWED - 
FOR SPLICES 



t 
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TAPE AND REEL SOLID STATE LAMPS 

Leads: 5mm (0.197 Inch) Formed Leads *— OPTION 001 
2,54mm (0.100 Inch) Straight Leads — OPTION 002 



Features 



• COMPATIBLE WITH RADIAL LEAD 
AUTOMATIC INSERTION EQUIPMENT 

• MEETS DIMENSIONAL SPECIFICATIONS OF 
lEC PUBLICATION 286 AND ANSI/EIA 
STANDARD RS-468 FOR TAPE AND REEL 

• REEL PACKAGING SIMPLIFIES HANDLING 
AND TESTING 

• T-1 AND T-1 3/4 LED LAMPS AVAILABLE 
PACKAGED ON TAPE AND REEL 

• 5 mm (0.197 INCH) FORMED LEAD AND 
2.54 mm (0.100 INCH) STRAIGHT LEAD 
SPACING AVAILABLE 




Description 



T-1 and T-1 3/4 LED lamps are available on tape and reel 
as specified by the lEC Publication 286 and ANSI/EIA 
Standard RS-468. The Option 001 lamp devices have 
formed leads v^ith 5 mm (0.197 inch) spacing for automatic 
insertion into PC boards by radial lead insertion equip- 
ment. The Option 002 lamp devices have straight leads 
with 2.54 mm (0.100 inch) spacing, packaged on tape and 
reel for ease of handling. T-1 lamps are packaged 
1800/ reel. T-1 3/4 lamps are packaged 1300/reel. 



Device selection Guide 



Option 


Description 


001 

Ck)2 


Tape and reel, 5 mm (0,197 inch) formed leads. 

Tape and reel, 2.54 mm (0.100 inch) straight 
leads. 




Package 


Quantity/Reei 


Order Increments 


T-1 
T-1 3/4 


1800 
1300 


1800 
1300 



Ordering Information 

To order LED lamps packaged on tape and reel, include 
the appropriate option code along with the device catalog 
part number. Example: to order the HLMP-3300 on tape 
and reel with formed leads (5 mm lead spacing) order as 
follows: HLMP-3300 Option 001. Minimum order quantities 
vary by part number. Orders must be placed in reel incre- 
ments. Please contact your local Hewlett-Packard sales 
office or franchised Hewlett-Packard distributor for a 
complete list of lamps available on tape and reel. 

LED lamps with 0.46 mm (0.018 inch) square leads with 5 
mm (0.197 inch) lead spacing are recommended for use 
with automatic insertion equipment. It is suggested that 
insertion machine compatibility be confirmed. 



Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings, mechanical dimension 
tolerances and electrical/optical characteristics for lamps 
packaged on tape and reel are identical to the basic 
catalog device. Refer to the basic data sheet for the speci- 
fied values. 



Notes: 

1. Minimum leader length at either end of tape is 3 blank part 
spaces. 

2. Silver saver paper is used as the interlayer for silver plated 
lead devices. 

3. The maximum number of consecutive missing lamps is 3. 

4. In accordance with EIA and lEC specs, the anode lead 
leaves the reel first. 

5. Drawings apply to devices with 0.46 mm (0.018 inch) square 
leads only. Contact Hewlett-Packard Sales Office for dimen- 
sions of 0.635 mm (0.025 inch) square lead devices. 



6-132 



Tape and Reel led Configurations 




l-»-Po-^ 
Figure 1. T-1 High Profile Lamps, Option 001 




Figure 2. T-1 High Profile Lamps, Option 002 





Figure 3. T-1 Low Profile Lamps, Option 001 



h-Po-^- 
Figure 4. T-1 Low Profile Lamps, Option 002 
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Figure 5. T-1 3/4 High Profile Lamps, Option 001 



I— Po-H 
Figure 6. T-1 3/4 High Profile Lamps, Option 002 




"'-)\ 



t t TttnP 




Figure 7. T-1 3/4 Low Profile Lamps, Option 001 



Figure 8. T-1 3/4 Low Profile Lamps, Option 002 
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Dimensional Specifications for Tape and Reel 








Hem Option 001 002 


Symbol 


Speclfioafion 


Notes 




T1 High Profile 

Body Height f 


1 ^ • 


A1 


4.70 (0.185) 
4.19(0.165) 




Body Diameter / ' 


D1 


3.18 (0.125) 
2,67 (0.105) 




Component Height 


H1 


25.7(1.012) 
Max. 




T1 tow Profile 

Body Height C 


I 




A2 


3.73 (0.147) 
3.23 (0.127) 




Body Diameter { 


D2 


3.05 (0,120) 
2.79(0.110) 




Component Height || 


H2 


24.7 <0.974) 
Max. 




T1-3/4 High Profile . 
Body Height f 


} i 


1 


A3 


9.19 (0.362) 
6.43 (0.332) 




Body Diameter 5 


% 


D3 


5.08 (0.200) 
4.32 (0,170) 




Component Height 


H3 


30.2(1.189) 
Max. 




11-3/4 Low ProflJe 

Body Height / 


\ 1 


i 


A4 


6.35 (0.250) 
5.33 (0.210) 




Body Diameter // 


1 


D4 


5.08 (0.200) 
4.32 (0,170) 




Component Height 


H4 


27.4(1.079) 
Max. 




Lead wire thickness 


d 


0.45 (0.018) 


Square Lead's 


Pitch of component 


P 


13.7 (0,539) 
11,7(0.461) 




Feed hole pitch 


Po 


12.9 (0,508) 
12,5 (0.492) 


Cumulative error: 
1 .0 mm/20 pitches. 


Feed hole center to lead center 


PI 


4.56 (0.179) 
3.15 (0,124) 


Measure at crimp 
bottom. 5.78/3.68 
(0.227/0.1448) for straight 
leads 


Hole center to component center 


P2 


7,36 (0.289) 
5.35(0.211) 




Lead to lead distance 


F 


5,40 (0.213) 
4.90 (0,193) 


2,54 (0.100) nominal for 
straight leads. 


Component alignment, front-rear 


Ah 


+ 1.0(0.039) 


Figure 9 


Tape width 


W 


18.5 (0.728) 
17.5 (0.689) 




Hold down tape width 


Wo 


15.3 (0.602) 
14.7 (0.579) 




Hole position 


W1 


9.75 (0.384) 
8.50 (0.335) 




Hold down tape position 


W2 


0.5 (0.020) 
Max, 




Height of component from hole center 


H 


21,0 (0.827) 
20.0 (0.787) 




Lead clinch height 


Ho 


16.5 (0.650) 
15.5 (0.610) 




Feed hole diameter 


Do 


4.20 (0.165) 
3.80 (0.150) 




Total tape thickness 


t 


0.90 (0,035) 
0.50 (0.020) 


Paper thickness: 
0.55 (0.022) _. ^ 


0.45(0.018) ^'^'^'^'^ 


Length of snipped lead 


L 


11,0(0.433) 
Max. 




Lead length under hold down tape 


11 


14,5 (0.571) 
MIn. 






Note: 

1 . Dimensions in millimetres (inches), maximum/minimum. 
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J 1 
T 



Figure 9. Front to Rear Alignment 
and Tape Thicl(ness, Typicai 
All Device Types 




F = 100gMIN. APPLIED 
FOR 3 ± 1 SEC. 




F = 500gMIN. APPLIED 
F0R3± 1SEC. 



=^r 



F = 70gMIN. APPLIED 
F0R3± 1SEC. 



Figure 10. Device Retention Tests and Specifications 



42.0 
(1.654)- 

49.0 
(2.047) 



30 360 MAX. 
(1.181) (14.17) 





INTERLAYER 
PAPER 



ANODE LEAD 
LEAVES 
REEL FIRST- 




3^>l= 



TAPE LEADER 



= 500g MAX. EXTRACTION FORCE TO 
UNWIND REEL. 



HEWLETT 
PACKARD 



HP PART NUMBER- 

DATE CODE 

TAPING DATE 

ELEC. VALUE 

TOLERANCE 

QUANTITY 



CUSTOMER PT. NO. _ 



Figure 11. Reel Configuration and Labeling 
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PACKARD 



SUBMINIATURE LED 
RIGHT ANGLE INDICATORS 

RED HLIVIP-6000-010 

HIGH EFFICIENCY RED HLIVIP-6300-010 

YELLOW HLMP-6400-010 

GREEN HLMP-6500-010 



Features 



IDEAL FOR PC BOARD STATUS INDICATION 

SIDE STACKABLE QN 2.54 mm (0.100 In) 
CENTERS 

AVAILABLE IN FOUR COLORS 

HOUSING MEETS UL 94V-0 FLAMMABILITY 
SPECIFICATIONS 

ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 



Description 




The Hewlett-Packard series of Subminiature Right Angle 
Indicators are industry standard status indicators that 
incorporate tinted diffused LED lamps in black plastic 
housings. The 2.54 mm (0.100 in) wide packages may be 
side stacked for maximum board space savings. The silver 
plated leads are in line on 2.54mm (0.100 in) centers, a 
standard spacing that makes the PC board layout straight- 
forward. These products are designed to be used as back 
panel diagnostic indicators and logic status indicators on 
PC boards. 

Ordering Information 

To order Subminiature Right Angle indicators, order the 
base part number and add the option code 010. For price 

Package Dimensions 



and delivery on Resistor Subminiature Right Angle Indicators 
and other subminiature LEDs not indicated above, please 
contact your nearest H.P. Components representative. 

Absolute Maximum Ratings 
and Other Electrical/Optical 
Characteristics 

The absolute maximum ratings and typical device charac- 
teristics are identical to those of the Subminiature lamps. 
For information about these characteristics, see the data 
sheets of the equivalent Subminiature lamp. 



S,33 {0.210) 
"4.83 {0.190)" 









" ' 'iim€ms 




3.43 (D.135) 
2.94(6,115) 

i 


r 


-\ 






\^ 


) 










4,45 { 


0.17S} 


0.135) 


JO (0.022) 





1,27 (O.OSO) 
0,76 (0.036) ~ 



C 



1.14(0.045) 
0.89 (0.035) " 



SioIoBI? 



6.60 ^0^60) 
6.10 (0.240) 



0.23 (0.009) 
' 0.18 (0.007) 



- 2,54 (0.100) NOW, 



NOTE: Alt OJMEfJSIONS ARE IN MtLLltVIETRES (t«CHE$), 
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T-1 (3mm) RIGHT ANGLE 
LED INDICATORS 

OPTION - 010 
OPTION ^ 101 



Features 

• IDEAL FOR CARD EDGE STATUS INDICATION 

• PACKAGE DESIGN ALLOWS FLUSH SEATING ON A 
PC BOARD 

• MAY BE SIDE STACKED ON 4.57 mm (0.18 In) 
CENTERS 

• UP TO 8 UNITS MAY BE COUPLED FOR A 
HORIZONTAL ARRAY CONFIGURATION WITH A 
COMMON COUPLING BAR (SEE T-1 RIGHT ANGLE 
ARRAY DATA SHEET) 

• LEDs AVAILABLE IN ALL LED COLORS, WITH OR 
WITHOUT INTEGRATED CURRENT LIMITING 
RESISTOR IN T-1 PACKAGES 

o EASY FLUX REMOVAL DESIGN 

• HOUSING MATERIAL MEETS UL 94V-0 RATING 

• ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 



Description 



Hewlett-Packard T-1 Right Angle Indicators are industry 
standard status indicators that incorporate a tinted diffused 
T-1 LED lamp in a black plastic housing. The indicators are 
available in Standard Red, High Efficiency Red, Orange, 
Yellow, and High Performance Green, with or without an 
integrated current limiting resistor. These products are 
designed to be used as back panel diagnostic indicators 
and card edge logic status indicators. 

Ordering information 

To order other T-1 High Dome Lamps in Right Angle 
Housings in addition to the parts indicated above, select the 
base part number and add the option code 010 or 101, 
depending on the lead length desired (see drawing below). 

Package Dimensions 



n 



2.41 (0.095) 
REF. " 



3.6S <0.146| 

3,18 (0.125) DIA. " 



XJ 



5.21 (0.205) 
4.95 (0.195) 



m 



XtEl 



7.44 (0.293) 
7.29 (0.287) 



6 



K- 



CATHODE 

SEE TABLE 

1 i 



2.54 (0.100) 
NOM. " 



T- 



1,27 (0.050) 
NOM. f 

4.70 (0486) 

REF. 



1^^^ 



KJ. 




For example, by ordering HLMP-1302-010, you would 
receive the long lead option. By ordering HLMP-1 302-1 01, 
you would receive the short lead option. 

Arrays made by connecting two to eight single Right Angle 
Indicators with a Common Coupling Bar are available. 
Ordering information for arrays may be found on the T-1 
Right Angle Array data sheet. 

The above data sheet information is for the most commonly 
ordered part numbers. Refer to other T-1 base part number 
specifications in this catalog for other lamp types that may 
be ordered with the right angle option. 

Absolute Maximum Ratings 
and Other Electrical/Optical 
Characteristics 

The absolute maximum ratings and typical device charac- 
teristics are identical to those of the T-1 LED lamps. For 
information about these characteristics, see the data sheets 
of the equivalent T-1 LED lamp. 



4.57 (0.180) 

MAX. 



OPTION NO. 


CATHODE LEAD 
LENGTH 


ANODE LEAD 
LENGTH 




#010 


18.03 (0.710) 
MIN. 


1.27 (0.050) 
NOM. LONGER 
THAN CATHODE 


UNSHEARED 
UNEVEN LEADS 


#101 


3.43 (0.135) 
MIN. 


3.43(0.135) 
MIN. 


SHEARED 
EVEN LEADS 



_0.45 (0.010) 
SQUARE NOM, 



NOTE; ALL DIMENStONS ABE IM MILtlMETRES (INCHES). 
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T^ (3 mm) RIGHT 
ANCLE ARRAYS 



OPTION: 

102 104 106 108 

103 105 107 



Features 

• IDEAL FOR PC BOARD STATUS INDICATION 

• STANDARD 4 ELEMENT CONFIGURATION 

• EASY HANDLING 

• EASY FLUX REMOVAL 

• HOUSING MEETS UL 94V-0 FLAMMABILITY 
SPECIFICATIONS 

• OTHER CATALOG LAMPS AVAILABLE 




Description 



These T-1 right angle arrays incorporate standard T-1 lamps 
for a good balance of viewing angle and intensity. Single 
units are held together by a plastic tie bar. The leads of 
each member of the array are spaced on 2.54 mm (0.100 in) 
centers. Lead spacing between adjacent lamps in the array 
is on 2.03 mm (0.080 in) centers. These products are 
designed to be used as back panel diagnostic indicators 
and logic status indicators on PC boards. 



Ordering information 

Use the option code 102 through 108 in addition to the 
base part number to order these arrays. Arrays from 2 to 8 
elements in length and special lamp color combinations 
within an array are available. Please contact your nearest 
Hewlett-Packard Components representative for ordering 
information on these special items. 



Package Dimensions 



3.68 {0.14S) 



IM (0,100) 
MOMINAL ^ 




NOTE: ALL DIMEWStONS ARE IN MILLIMETRES (JNCHESK 



24t {0.095} _ 







6.43 (0.263) 


m) 


c 




6,27 (0.247) 






" 






I 






a.43 {0,135) 


4.70 {0.18 
REF. 


5) 


t 




—4 


^0,45 (0.016) 

SQUARE MOM 



OPTION NO. 


ARftAY LENGTH 


OWON NO. 


ARRAY LENGTH 


OPTION NO. 


ARRAY LENGTH 


#102 


Un fO J80) 


iiOS 


23.14 {O.S11> 
35:71(0,896) 


.,. 


$8.70(1.44$) 
36.45 (1,435) 


#103 


14^2 (0.560) 


tio& 


27J1 ri,091) 
27.31 (t07S) , 






#104 


IB J7 (0.751) 


#107 


32.28 (1.271) 
ESI (1259) 
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LED RIGHT ANCLE 
INDICATORS T-1 5/4||mm) 

Oil Ion " CHO 

Of^TION - 101 



Features 

• IDEAL FOR CARD EDGE STATUS INDICATION 

• PACKAGE DESIGN ALLOWS FLUSH SEATING 
ON A PC BOARD 

• MAY BE SIDE STACKED ON 6.35 mm (0.25") 
CENTERS 

• LEDs AVAILABLE IN FOUR COLORS, WITH OR 
WITHOUT INTEGRATED CURRENT LIMITING 
RESISTOR IN T-1 3/4 TINTED DIFFUSED 
PACKAGES 

• ADDITIONAL CATALOG LAMPS AVAILABLE AS 
OPTIONS 





Description 



The T-1 3/4 Option 010 and 100 series of Rigiit Angle 
Indicators are industry standard status indicators tiiat 
incorporate a tinted diffused T-1 3/4 LED lamp in a black 
plastic housing. The indicators are available in standard 
Red, High Efficiency Red, Yellow, or High Performance 



Green with or without an integrated current limiting 
resistor. These products are designed to be used as back 
panel diagnostic indicators and card edge logic status 
indicators. 



Package Dimensions 




OPTION NO. 


CATHODE LEAD 
LENGTH 


ANODE LEAD 
LENGTH 




#010 


4.70 (0.185) 
3.68 (0.145) 


4.70 (0.185) 
3.68 (0.145) 


SHEARED 
EVEN LEADS 


#100 


20.32 (0.800) 
MIN. 


1.27 (0.050) 
NOM. LONGER 
THAN CATHODE 


UNSHEARED 
UNEVEN LEADS 



NOTeS; 

t, ALL DIMENSIONS ARE M MILLIMETRES (INCHES). 

2< tEAD WIDTH MAY BE 0.45 {q.OISl OR 0<64 (0.025) 

SaUARE NOMINAL DEPENDING UPON PRODUCT 

TYPE. 
3. OPTION 100 IS AVAILABLE FOR LONGER LEADS. 

9,27(0.365} 




DESIGNATES CATHODE 



PATENT PENDING 



8.76 (0.345) 



SEE TABLE 



5.33 (0.210) 
REF. 
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Ordering Information Absolute Maximum Ratings 

To order T-1 3/4 high dome lamps in addition to the parts SHCl ElGCtriC3l/0DtiC3l 

indicated above, select the base part number and add the • ^- 

option code 010 or 100. For example: HLMP-3750-010. ChSrSCtBriStiCS 

All Hewlett-Packard T-1 3/4 high-dome lamps are The absolute maximum ratings and device characteristics 

available in right angle housing. Contact your local are identical to those of the T-1 3/4 LED lamps. For infor- 

Hewlett-Packard Sales Office or authorized components mation about these characteristics, see the data sheets of 

distributor for additional ordering information. the equivalent T-1 3/4 LED lamp. 
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T-1 3/4 LED LAMP 
RIGHT ANCLE HOUSING 


HLMP-5029 



Features 

• FITS ANY HP HIGH DOME T-1 3/4 LED LAMP 

• SNAP-IN FIT MAKES MOUNTING SIMPLE 

• HIGH CONTRAST BLACK PLASTIC 



Description 



The HLMP-5029 is a black plastic right angle housing 
which mates with any Hewlett-Packard High Dome T-1 3/4 
lamp. The lamp snaps into place. The material is fully 
compatible with environmental specifications of all 
Hewlett-Packard T-1 3/4 lamps. 



Physical Dimensions 




6^2 (0.249) 
6.09 {0.240} ~ 



NOTES: 

t, AUt DIMENSIONS ARE \H MtttlMETBES (INCHES). 
2, ALL TQLERAISICeS i 0.254 (±0.010) UNLESS 
OTHERWISE SPECIFIED. 
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OPTIONAL LEADFORMS 

FOR HP SUBMINIATURE 

LAMPS 



Features 



• 100 OR 200 MIL BENDS 

• CATHODE TAB OR CATHODE STRIPE 

• SHORT OR LONG LEAD LENGTH 



Description 



The Hewlett-Paclord Subminiature Lamps are avaiiable in 
a variety of lead forms. In addition, these lead forms are 
available with or without cathode tabs. 



Ordering information 

To obtain subminiature lamps with these lead forms, contact 
your local Hewlett-Packard sales office or franchised 
Hewlett-Packard Distributor for specific ordering instruc- 
tions. Be sure to specify either .100" or .200" spacing, short 
or long lead length, and cathode tab or cathode stripe. 




_CATHODE TAB REMOVED 
CATHODE STRIPE 





3.43(0.135) 
3.94 (0.155) 



2.54(0.100)— H H 

NOM. 



CATHODE TAB INTACT 



2.54 (0.100) 
NOM. 




3.43 (0.135) 
3.94 (0.155) 



Figure 1. 0.100" Lead Spacing, Short Lead Length 



CATHODE TAB REMOVED 
CATHODE STRIPE 




10.16 (0.400) 
10.67 (0.420) 




CATHODE TAB INTACT 



^ 



D D_ 



10.16 (0.400) 
10.67 (0.420) 



2.54 (0.100) _ 
NOM. 



NOTE: ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 



Figure 2. 0.100" Lead Spacing, Long Lead Length 
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CATHODE TAB REMOVED 
CATHODE STRIPE 



A 



3.43 (0.135) 
3.94 (0.155) 



L5.08 (0.200) I 
MOM "*1 



1^ 



CATHODE TAB INTACT 




I 5.08 (0.200) I 

r" NOM. "n 



Figure 3. 0.200" Lead Spacing, Short Lead Length 



T 




CATHODE TAB REMOVED 
CATHODE STRIPE 




CATHODE TAB INTACT 



ff^Sl 



^ 



.5.08 (0.200)_^ 
NOM. 



w^ rfe 



10.16 (0.400) 
10.67 (0.420) 



NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. REFER TO THE SPECIFIC DATA SHEET FOR 
SUBMINIATURE LAMPS FOR THE DETAILED 
DIMENSIONS OF THE LAMP. 



10.16 (0.400) 
10.67 (0.420) 

t 



k' 



5.08 (0.200) I 
NOM. "^ 



Figure 4. 0.200" Lead Spacing, Long Lead Length 
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CLIP AND RETAINING 

RING FOR PANEL 

MOUNTED T1 3/4 LEDS 

OPTION 009 (HLMP-0103) 



Description 



Tlie Option 009 (HLi\/IP-0103) is a biacl< plastic 
mounting clip and retaining ring. It is designed to 
panel mount Hewlett-Packard Solid State high pro- 
file T-1 3/4 size lamps. This clip and ring combin- 
ation is intended for installation in instrument 
panels from 1.52mm (.060") to 3.18mm (.125") 
thick. For panels greater than 3.18mm (.125") 
counterboring is required to the 3.18mm (.125") 
thickness. 



Mounting instructions 

1. Drill an ASA C size 6.15mm (.242") dia. 
hole in the panel. Deburr but do not 
chamfer the edges of the hole. 



2. Press the panel clip into the hole from 
the front of the panel. 



3. Press the LED into the clip from the 
ipack. Use blunt long nose pliers to push 
on the LED. Do not use force on the 
LED leads. A tool such as a nut driver 
may be used to press on the clip. 



Note; Clip and retaining ring are also available for T-1 
package, from a non-HP source. Please contact 
Interconsal Association, 991 Commercial St., Palo 
Alto, CA 94303 for additional information. 



4. Slip a plastic retaining ring onto the back 
of the clip and press tight using tools such 
as two nut drivers. 

Ordering Information 

T- 1 3/4 High Dome LED Lamps can be purchased 
to include clip and ring by adding Option Code 009 
to the device catalog part number. 

Example: 

To order the HLMP-3300 including clip and 
ring, order as follows: HLMP-3300 Option 009. 



6.35 
(.250)- 
DIA. 



IZ 



NOTES: 1. DIMENSIONS IN MILLIMETERS (INCHES). 
2. TOLERANCES ± .25 (.010). 



OS 



6.73 
(.265) 



'22 0.64 (02S) , . 



,_5.21 (.205) _^ 
"^ DIA. "^ 



-8.00 (.315) DIA. - 
CLIP 




\W 





NUT DRIVER 
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JAN QUALIFIED 

HERMETIC 

SOLID STATE 

LAMPS* 


1N5765 

JAN1N5765 

JANTX1N5765 


1N6093 

JAN1N6093 

JANTX1N6093 


1N6092 

JAN1N6092 

JANTX1N6092 


1N6094 

JAN1N6094 

JANTX1N6094 



Features 

• MILITARY QUALIFIED 
LISTED ON MIL-S-19500QPL 

• CHOICE OF 4 COLORS 

Red 

High Efficiency Red 

Yellow 

Green 

• DESIGNED FOR HIGH-RELIABILITY 
APPLICATIONS 

• HERMETICALLY SEALED 

• WIDE VIEWING ANGLE 

• LOW POWER OPERATION 

• IC COMPATIBLE 

• LONG LIFE 

• TWO PANEL MOUNT 0PTI0NS[4] 

Option 001 
Aluminum Black Anodized Sleeve 

Option 002 
Black Conductive Composite Sleeve 
Both Options Have Wire Wrappable 
Leads Electrically Isolated From The Sleeve 



Description 



The 1N5765, 1N6092, 1N6093 and 1N6094, solid state LED's 
are hermetically sealed in a TO-46 package with a tinted, 
diffused plastic lens over a glass window. The panel mount- 
able versions consist of an LED unit permanently mounted 
in a conductive composite or anodized aluminum sleeve. 
The electrically conductive composite sleeve provides 
electrical contact to the front and back panels and has RFI 
shielding equivalent to the aluminum sleeve. Additionally, 
the composite sleeve has excellent tensil strength and 
superior scratch and wear resistance. All these devices are 
designed for high reliability applications and provide excel- 
lent on-off contrast, high axial luminous intensity and a 
wide viewing angle. 

The 1N5765 utilizes a GaAsP LED chip with a red diffused 
lens over a glass window. 




HERMETIC TO-46 LAMP 




LAMP ASSEMBLY AS PANEL MOUNT 



The 1N6092 has a high efficiency red GaAsP on GaP LED 
chip with a red diffused lens over a glass window. This 
device is comparable to the 1N5765 but it's efficiency 
extends to higher currents and it provides greater luminous 
intensity. 

The 1N6093 provides a yellow GaAsP on GaP LED chip 
with a yellow, diffused lens over a glass window. 

The 1N6094 utilizes a green GaP LED chip with a green, 
diffused lens over a glass window. 

The plastic lens over glass window system is extremely 
durable and has exceptional temperature cycling capa- 
bilities. 



*Panel mount versions of all of the above are available per the selection matrix on the next page. 
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COLOR — PART NUMBER — LAMP AND PANEL MOUNT MATRIX j 


Descripllon 


Standard 
Product 


With JAN Qualificationt^l 


JAN Plus TX Testing"^^^ 


Controlling MIL.S-t9500 
Documenlt^J 


TABLE 1 HERMETIC T0-4e PABT NUMBER SYSTEM 1 


Standard Bed 

High Efficiency Red 

Yellow 

Green 


1N5765 
1N6092 
1N6093 
1N6094 


JAN1N5765 
JAN1N6092 
JAN1N6093 
JAH1N6094 


JANTX1^45765 
JANTXirvie092 
JANTX1N6093 
JANTXtN6094 


7467 
/519 
/520 
/521 


TABLE 11 PANEL MOUNTABLE PART NUMBER SYSTEM t3.41 


Standard Red 

High Eilctency Red 

Yellow 

Green 


HLMP.0904 
HLMP-0354 
Hl.MP'0454 
HLMP-0554 


HLMP-0930 

HLMP-0380 (JANM19500/51901 > 
HLMP-0480 (J ANM1 9500/62001) 
HLMP-0580 t J ANM1 9500/62101 ) 


HLMP-0G31 • 

HLMP^381 UTXMl 9500/51 902) 
HLMP-0481 -JTXM1 9500/52002 J 
HLMP-0581 UTXM19500/521021 


NONE 
/519 
/$20 
/521 



Notes: 

1. Parts are marked J1 NXXXX or as indicated. 

2. Parts are marked JTX1 NXXXX or as indicated. 

3. Panel mountable packaging incorporates additional assembly of the 
equivalent Table I TO-46 part into the panel mount enclosure. The 
resulting part is then marked per Table II. 



4. When ordering panelmount devices, specify either Option #001 
(anodized aluminum sleeve) or Option #002 (conductive composite 
sleeve). 

5. JAN and JANTX parts only. 



JAN PART: Samples of each lot are subjected to Group A 
and B tests listed below. Every six months, samples from a 
single lot of each part type are subjected to Group C 
testing. All tests are to the conditions and limits specified 
by the appropriate MIL-S-19500 slash sheet. 



JANTX PART: These devices undergo 100% screening 
tests as listed below to the conditions and limits specified 
by the MIL-S-19500 slash sheet. The JANTX lot has also 
been subjected to Group A, B and C tests as for the JAN 
PART above. 





MIL-STD-750 


Examination or Test 


Method 


GROUP A INSPECTION 




Subgroup 1 




Visual and mechanical examination 


2071 


Subgroup 2 




Luminous intensity (0 = 0° ) 


— 


Luminous intensity id = 30° i 


— 


Reverse current 


4016 


Forward voltage 


4011 


Subgroup 3 




. Capacitance 


4001 


GROUP B INSPECTION 




Subgroup 1 




Physical dimensions 


2066 


Subgroup 2 




Solderability 


2026 


Thermal shock (temperature cycling) 


1051 


Thermal shock iglass strain) 


1056 


Hermetic seal 


1071 


Moisture resistance 


1021 


End points: Luminous intensity (0 = 0°) 


- 


Subgroup 3 




Shock 


2016 


Vibration, variable frequency 


2056 


Constant acceleration 


2006 


End points: (same as subgroup 2) 




Subgroup 4 




Terminal strength 


2036 


End points: Hermetic seal 


1071 


Subgroup 5 




Salt atmosphere (corrosion) 


1041 


Subgroup 6 




High-temperature life inonoperatingi 


1032 


End points: Luminous intensity (0 = 0°) 


- 


Subgroup 7 




Steady-state operation life 


1027 


End points: isame as subgroup 6) 







MIL-STD-750 


Examination or Test 


Method 


GROUP C INSPECTION 




Subgroup 1 




Thermal shock (temperature cycling) 


1051 


End points: (same as subgroup 2 of group B) 




Subgroup 2 




Resistance to solvents 


— 


Subgroup 3 




High-temperature life (nonoperating) 


1031 


End points: Luminous intensity (0 = 0°) 


- 


Subgroup 4 




Steady-state operation life 


1026 


End points: (same as subgroup 3) 




Subgroup 5 




Peak forward pulse current (transient) 


— 


End points: (same as subgroup 6 of group B 




Subgroup 6 




Peak forward pulse current i operating i 


— 


End points: isameas subgroup 6 of group B 




PROCESS AND POWER CONDITION 




("TX" types only) 




High temperature storage (nonoperating) 


— 


Thermal shock (temperature cycling) 


1051 


Constant acceleration 


2006 


Hermetic seal 


1071 


Luminous intensity (0 = 0° ) 


— 


Forward voltage 


4011 


Reverse current 


4016 


Burn-in (Forward bias) 


— , 


End points (within 72 hours of burn-in ): 




A Luminous intensity (0 = 0°) 


— 


A Forward voltage 


4011 
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Absolute Maximum Ratings at Ta=25°C 



Parameter 


Red 
HLMP'^904 


Higti Elf. Red 
HLMP-0354 


Yellow 
HtMP-0454 


Green 
HLMP-0554 


Units 


Power Dissipation 

(derate linearly from 50*'C at 

1.6mW/*C) 


100 


120 


120 


120 


mW 


DC Forward Current 


50in 


36[2J 


35l^J 


35r^i 


mA 


Peak Forward Current 


1000 
See Fig, 6 


60 
See Fig. 10 


60 
See Fig. 15 


60 
See Fig. 20 


mA 


Operating and Storage 
Temperature Range 


-65'^CtolOO^C 


lead Soldering Temperature 
[1.6mm (0.063 in.) from body] 


260° C for 7 seconds. 



Notes: 1. Derate from 50° at 0.2mA/°C 



2. Derate from 50° at 0.5mA/°C 



Electrical /Optical Characteristics at \- 


=25°C 












Symbol 


Description 


HLMP-0904 


HlMP-0354 


HLMP-04S4 


HLMPH)554 


UnHt 


Test Conditions 


MIn, 


Typ. 


Max. 


M(n. 


Typ. 


Max. 


MIn. 


Typ. 


Max. 


Min. 


Typ. 


Max. 


IV1 


Axtal Lumfnous 
Intensity 


as 


1.0 




3.0 


8.0 




3,0 


8,0 




3.0 8.0 
At If -= 25mA 


mcd 


If ^ 20mA 
Figs. 3,8,13.18 


IV2 


Luminous 
Intensity 

at ^^30"^!^! 


1.5 






1,5 






1,5 






1.5 






mcd 


If - 20 mA 

^ = 30<* 


26)j. 


Included Angle 
Between Half 
Luminous Intensity 
Points 




60 






70 






70 






70 




deg. 


Itj Figures 
6, 11.16,21 


APHAK 


Peak Wavelength i^i 


630 


'655 


700 


590 


535 


605 


550 


583 


660 


525 


565 


600 


f^m 


Measurement 
at Peak 


Ad 


Dominant Wavelength 




640 






626 






585 






570 




nm 


m 


TK 


Speed of Response 




10 






200 






200 






200 




ns 


' 


c 


Capacitance i^i 




200 


300 




36 


100 




35 


100 




35 


100 


pp 


Vy^O-, f^l MHz 


<->jc- 


Thermal Re$tstance* 




425 






425 






426 






425 




°C/W 


(31 


Ojc 


Thermal Resistance** 




550 






550 






550 






560 




''CAV 


[31 


Vf 


forward Voltage 




i.e 


2.0 




2.0 


3,0 




2.0 


3.0 


2.1 3,0 
At If ^ 25mA 


V 


If - 20mA 

Figures 2. 7, 
12, 17 


In 


f^everse Current! S! 






1,0 






1.0 







1.0 






1.0 


mA 


Vft^3V 


BVr 


Reverse Breakdown 
Voltage 


4 


5 




5.0 






5,0 






5.0 






V 


Ik ^ lOO^A 


v^ 


Luminous Efficacy 




56 






140 


, ,,„ 




465 






600 




Im/W 


IM 



NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity is half the axial luminous intensity. 

2. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single wavelength which defines the color of the device. 

3. Junction to Cathode Lead with 3.18mm (0.125 inch) of leads exposed between base of flange and heat sink. 

4. Radiant intensity, le, in watts/steradian, may be found from the equation U = Iv/tjv, where Iv is the luminous intensity in candelas and r]y is the luminous 
efficacy in lumens/watt. 

5. Limits do not apply to non JAN or JANTX parts. 
•Panel mount. 

**T0-46 




WAVELENGTH -nm 

Figure 1. Relative Intensity vs. Wavelength. 
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Package Dimensions 



HLMP-0904, 0354, 0454, 0554 




0.312^32 UmP P.2A NOTE 4 

^cA^a^ucTtvE suRFAce-AtooiisiE aluminum 

OB CONDUCTIVE COMPOSITE 

NOMJNAt -..,_, 

'PAftT MARKING 



NOTES: . 

1. THE PANELMOUNT StEEVE IS 
EITHER A BLACK CONDUCTIVE 
COMPOSITE OR BLACK 
ANODIZED ALUMINUM. 

2. GOLD PLATED LEADS. 

3. MOUNTING HARDWARE WHICH INCLUDES ONE LOCK 
WASHER AND ONE HEX-NUT IS INCLUDED WITH EACH 
PANEL MOUNTABLE HERMETIC SOLID STATE LAMP, 

4. USE OF METRIC DRILL SIZE 8.20 MILLIMETRES OR 
ENGLISH DRILL SIZE P «0.323 INCH} IS RECOMMENDED 
FOR PRODUCING HOLE IN THE PANEL FOR PANEL 
MOUNTING, 

4, ALl DIMENSIONS IN MILLIMETRES (INCHES), 
6. PACKAGE WEIGHT INCLUDING LAMP AND 

PANEL MOUNT IS 1.2 - 1,9 GRAMS. NUT AND 

WASHER IS AN EXTftA 0^ -1.0 GRAM . 




1N5765, 1N6092, 1N6093, 1N6094 



TINTED PLASTIC 
OVER GLASS LENS 



QLASS/METAL 
HERMlTlCfCAN 



GOLD PLATED 
KOVAR 




OUTUNE T0~46 



NOTCSt 

1. ALL OIMENSIONS ARE IN ftKLLIMETRES {INCHES^, 
i, GOtDPLATEt? LEADS. 
3. PACKAGE WEIGHT OF LAMP ALONE 
IS .25 -.35 GRAMS. 



Family of Red iim5765/hlmp-0904 




1.50 1.60 1.70 

- FORWARD VOLTAGE - VOLTS 



31 



'a- 


z^c 






/ 








/ 


^ 






k^ 








l/ 








/ 














UJ cc 
(CO 



tf. 


-25'C 
















■^ 


--- 


.«.. 


.^. 



















f - FORWARD CURRENT - mA 



50 100 150 200 250 300 350 



. -PEAK CURRENT -mA 



is 



Figure 2. Forward Current vs. 
Forward Voltage. 



Figure 3. Relative Luminous Intensity 
vs. Forward Current. 



1N5765/HLMP-0904 




Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 






I 1 10 100 1000 10000 

? tp- PULSE WIDTH -MS 

Figure 5. Maximum Tolerable Peak Current vs. Pulse Duration. 
(IdC I^AX as per MAX Ratings) 




Figure 6. Relative Luminous Intensity vs. Angular Displacement. 
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Family of High Efficiency Red ii\l6092/HLl\/lP-0354 






2.00 

If 1.50 

^1 

.H 1.25 

OQ 

SSJ 1.00 
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0.00 
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, 



Vf - PEAK FORWARD VOLTAGE - V 

Figure 7. Forward Current vs. 
Forward Voltage. 



Ip - FORWARD CURRENT - mA 



Figure 8. Relative Luminous Intensity 
vs. Forward Current. 



IpEAK - PEAK CURRENT - mA 

Figures. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 




tp - PULSE DURATION - MS 

Figure 10. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqc MAX 
, . as per MAX Ratings) 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement. 



Family of Yellow 1N6093/HLMP-0454 
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Vf - PEAK FORWARD VOLTAGE - V 

Figure 12. Forward Current vs. 
Forward Voltage. 



Ip - FORWARD CURRENT - mA 

Figure 13. Relative Luminous Intensity 
vs. Forward Current. 



>-^ 1.0 



'peak - PEAK CURRENT - mA 

Figure 14. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 




10 100 1.000 10.000 

tp - PULSE DURATION - ms 

Figure 15. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Ipc MAX 
as per MAX Ratings) 




iO 10 20 30 40 50 60 70 80 90 100 

Figure 16. Relative Luminous Intensity vs. Angular Displacement. 
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Family of Green 1N6094/HLMP-0554 
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Vf - PEAK FORWARD VOLTAGE - V 

Figure 17. Forward Current vs. 
Forward Voltage. 



- FORWARD CURRENT - mA 




Figure 18. Relative Luminous Intensity 
vs. Forward Current. 



10 100 1,000 10,000 

tp - PULSE DURATION - MS 

Figure 20. Maximum Tolerable Peak Cur- 
rent vs. Pulse Duration. (Iqq MAX 
as per MAX Ratings) 



IpE^^K - PEAK CURRENT - mA 

Figure 19. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 




« 10 20 30 40 50 60 70 80 90 100 

Figure 21. Relative Luminous Intensity vs. Angular Displacement. 
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Hin 



HEWLETT 
PACKARD 



ULTRA-BRIGHT HERMETIC 
SOLID STATE LAMPS* 



HLMP-0363 
HLMP-0391 
HLMP-0392 



HLMP-0463 
HLMP-0491 
HLIVIP-0492 



HLMP-0563 
HLMP-0591 
HLMP-0592 



Features 



• SUNLIGHT VIEWABLE WITH PROPER 
CONTRAST ENHANCEMENT FILTER 

• HERMETICALLY SEALED 

• CHOICE OF 3 COLORS 

High Efficiency Red 

Yellow 

High Performance Green 

• LOW POWER OPERATION 

• IC COMPATIBLE 

• LONG LIFE/RELIABLE/RUGGED 

• TWO PANEL MOUNT 0PTI0NSE2] 

Option 001 
Aluminum Black Anodized Sleeve 

Option 002 
Black Conductive Composite Sleeve 
Both Options Have Wire Wrappable Leads 
Electically Isolated From The Sleeve 



Description 



The HLMP-0363, HLMP-0463, and HLMP-0563 are herm- 
etically sealed solid state lamps in a TO-18 package with a 
clear glass lens. These hermetic lamps provide improved 
brightness over conventional hermetic LED lamps, excel- 
lent on-off contrast, and high axial luminous intensity. 
These LED indicators are designed for use in applications 
requiring readability in bright sunlight. With a proper con- 
trast enhancement filter, these LED indicators are readable 
in sunlight ambients. All of these devices are available in a 
choice of two panel mountable fixtures, a conductive 
composite or anodized aluminum. 



-t^% 




The HLMP-0363 utilizes a high efficiency red GaAsP on 
GaP LED chip. The HLMP-0463 uses a yellow GaAsP on 
a GaP LED chip. The HLMP-0563 uses a green GaP LED 
chip. 

These devices are offered with JAN equivalent quality 
conformance inspection (QCI) and JANTX equivalent 
screenings similar to M I L-S-1 9500/51 9/520/521. 



*Panel Mount version of all of the above are available per the 
selection matrix on this page. 



COLOR -«- 


PART NUMifeR — LAMP AND PANEL MOUNT MATRIX 


Description 


Standard Product 


JAN QCI 


JANTX Equivalent 


TABLE 1 HERMETIC TO-18 PART NUMBER SYSTEM 


High Efficiency Bed 
Yellow 
Green 


HtMP-03e3 
HLyp-0463 
HLMP-0563 


HLMP-0391 
HLMP-0491 
HLMP-0591 


HLMP-0392 
HtMP-049a 
HLMP~0592 


TABLE « PANEL MOUNTABLE PART NUMBER SYSTEMP^^J 


High Efficiency Red 
Yellow 
Green 


HLMP-0364 
HLMP-0464 
HLMP-0564 


HLMP*0365 
HLMP-04e5 
HLMP-0665 


HLMP-0366 
HtMP-0466 
HLMP-0566 



NOTE: 

1. Panel mountable packaging incorporates additional assembly of the equivalent Table I TO-18 part into the panel mount enclosure. The 
resulting part is then marked per Table II. 

2. When ordering panelmount devices, specify either Option #001 (anodized aluminum sleeve) or Option #002 (conductive composite 
sleeve). 
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JAN Equivalent: Samples of each lot are subjected to 
Group A and B, listed below. Every six months samples 
from a single lot of each part type are subjected to Group 
testing. All tests are to the conditions and limits specified 
by the equivalent Ml L-S-19500 slash sheet for the device 
under test. 



JANTX Equivalent: These devices undergo 100% screening 
tests as listed belov\/ to the conditions and limits specified 
by Ml L-S-19500 slash sheet. The JANTX lot has also been 
subjected to Group A, B and C tests as for the JAN 
Equivalent PART above. 





MIL-STD-750 


Examination or Test 


Method 


GROUP A INSPECTION 




Subgroup 1 




Visual and mechanical examination 


2071 


Subgroup 2 




Luminous intensity (0 = 0°) 


— 


Reverse current 


4016 


Forward voltage 


4011 


Subgroup 3 




Capacitance 


4001 


GROUP B INSPECTION 




Subgroup 1 




Physical dimensions 


2066 


Subgroup 2 




Solderability 


2026 


Thermal shock (temperature cycling) 


1051 


Thermal shock (glass strain) 


1056 


Hermetic seal 


1071 


Moisture resistance 


1021 


End points: Luminous intensity {6 = 0°) 


— 


Subgroup 3 




Shock 


2016 


Vibration, variable frequency 


2056 


Constant acceleration 


2006 


End points: (same as subgroup 2) 




Subgroup 4 




Terminal strength 


2036 


End points: Hermetic seal 


1071 


Subgroup 5 




Salt atmosphere (corrosion) 


1041 


Subgroup 6 




High-temperature life (nonoperating) 


1032 


End points: Luminous intensity (0 = 0°) 


— 


Subgroup 7 




Steady-state operation life 


1027 


End points: (same as subgroup 6) 





MIL-STD-750 


Examination or Test 


Method 


GROUP C INSPECTION 




Subgroup 1 




Thermal shock (temperature cycling) 


1051 


End points: (same as subgroup 2 of group B) 




Subgroup 2 




Resistance to solvents 


— 


Subgroup 3 




High-temperature life (nonoperating) 


1031 


End points: Luminous intensity (6 = 0°) 


— 


Subgroup 4 




Steady-state operation life 


1026 


End points: (same as subgroup 3) 




Subgroup 5 




Peak forward pulse current (transient) 


— 


End points: (same as subgroup 6 of group B) 




Subgroup 6 




Peak forward pulse current (operating) 


— 


End points: (same as subgroup 6 of group B) 




PROCESS AND POWER CONDITION 




("TX" types only) 




High temperature storage (nonoperating) 


— 


Thermal shock (temperature cycling) 


1051 


Constant acceleration 


2006 


Hermetic seal 


1071 


Luminous intensity (0 = 0° ) 


— 


Forward voltage 


4011 


Reverse current 


4016 


Burn-in (Forward bias) 


— 


End points (within 72 hours of burn-in): 




A Luminous intensity (0 = 0°) 


— 


A Forward voltage 


4011 



6-153 



Absolute Maximum Ratings at Ta=25''C 



Parameter 


High Bit Red 
HtMP-0363 


Yeltow 
HLMP-0463 


Qreeti 


Units 


Power Dissipation 

(derate linearly from 50" C at 

1,6mW/°0) 


1^0 


120 


120 


mW 


DC Forward Current 


35^^! 


36^1 


35l^i 


mA 


Peak Forward Current 


60 

See Fig. s 


,60 
See Fig, 10 


60 
See Fig. 16 


mA 


Operating and Storage 
Temperature Range 


-65^Cto100*'C 


Lead Soldering Temperature 
|1.6mm (0,063 in.) from body] 


aeo^'C for 7 seconds. 



NOTES: 1 . Derate from 50° C at O.SmA/" C 



Electrical/Optical Characteristics at Ta=25°C 








Symbol 


Description 


HLMP-0363 


HLI«P-0463 


HLMP-0563 


Unltit 


Test Conditions 


MIn, 


Typ, 


Max. 


Min. 


Typ. 


Max, 


Mitl. 


Typ. 


Max. 


"vi 


Axial Luminous 
intensity 


20 


60 




20 


60 




20 50 
AtlF==26mA 


mod 


\f = 20mA 
Figs. 3,8,13 


281/2 


Included Angle 
Between Half 
Luminous Intensity 
Points 




18 






18 






18 




deg. 


[I] Figures 
6,11,16 


-^PEAK 


Peak Wavelength 


590 


635 


695 


550 


663 


660 


525 


565 


600 


nm 


Measurement 
at Peak 


^d 


Dominant Wavelength 




626 






585 






570 




nm 


[2] 


H . 


Speed of Response 




200 






200 






200 




n$ 







Capacitance! 51 




35 


100 




35 


100 




35 


100 


PF 


Vt-O; f-1 MHz 


ejc 


Thermal Resistance* 




425 






425 






425 




**C/W 


[3J 


ejc 


Thermal Resistance** 




550 






560 






560 




-cm 


[3! 


Vf 


Forward Voltage 




2.0 


3.0 




2.0 


3.0 


At 


2.1 3.0 
Ip ^ 26mA 


V 


\f = 20mA 
Figures 2,7,12 


^n 


Reverse Current 






1.0 






1,0 






1.0 


fxA 


VB-3V 


BVr 


Reverse Breakdown 
Voltage 


5.0 






5.0 






6.0 






V 


in = lOO^tA 


'^v 


Luminous Efficacy 




140 






455 






600 




im/W 


W 



NOTES: 

1. 01/2 is the off-axis angle at which the luminous intensity 

2. The dominant wavelength, A.^. 's derived from the CIE 
the color of the device. 

3. Junction to Cathode Lead with 3.18mm (0.125 inch) of 

4. Radiant intensity, I©, in watts/steradian, may be found 
and J7v is the luminous efficacy in lumens/watt. 

5. Limits do not apply to non screened parts. 
*Panel mount. **T0-18. 



is half the axial luminous intensity. 

chromaticity diagram and represents the single wavelength which defines 

leads exposed between base of flange and heat sink. 

from the equation \q = lv/77v. where ly is the luminous intensity in candelas 




WAVELENGTH - nm 

Figure 1 . Relative Intensity vs. Wavelength. 
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Package Dimensions 



HLMP-0364, 0464, 0564 




0.312-32,|JNEF!-2A (NOTE 3( 
-CANOUCTIVE SUBPACE-ALODINE 
ALUMINUM OR CONDUCTIVE COMPOSITE 



-PART MARKING 



NOTES; 

1. THE PANEtMOUNT SLEEVE $S 

EITHER A BLACK CONDUCTIVE ' 

COMPOSITE OR BLACK 

ANODIZEO ALUMINUM. 
a.MOUNTIN0 HARDWARE WHICH INCLUDES ONE LOCK 

WASHER AND ONE HEX-NUDS INCLUDED WITH EACH 

PANEL MOUNTABLE HERMETIC SOLID STATE LAMP. 
a, USE OF METRIC DRILL SIZE a20 MILLIMETRES OR 

ENGLISH DRILL SIZE P (a.323 INCHt 1$ RECOMMENOEO 

POR PRODUCING HOLE IN THE PANEL FOR PANEL 

MOUNTING. 
4. ALL DIMENSIONS ARE IN MILLIMETRES <INCH£SJ. 
$. PACKAGE WEIGHT INCLUDING LAMP AND 

PANEL MOUNT IS 1^ - 1.8 GRAMS. NUT AND WASHER IS AN EXTRA Ji - 1.0 GRAM. 




HLMP-0363, 0463, 0563 



0.56 1022) 
1.14 (SWi 

L 



zzzy^r^ 



4.83 tJfM) ^'^• 



24.6 (.970) 



o: 



0,4 1 (0.016) 
0.61 (0.024) 




OUTUNETO-18 



NOTES.- 

1. ALL DIMENSIONS ARE IN MILLIMETRES (INCHES). 

2. GOLD-PLATED LEADS. 

3. PACKAGE WEIGHT OF LAMP ALONE 
JS.2&. .40QHAMS. 



Family of High Efficiency Red HLiVlP-0363/HLMP-0364 
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Vf - PEAK FORWARD VOLTAGE - V 

Figure 2. Forward Current vs. 
Forward Voltage. 
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Figure 5. Maximum Tolerable Peak Cur- 
ent vs. Pulse Duration. (Iqc MAX 
as per MAX Ratings) 
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Figure 3. Relative Luminous Intensity 
vs. Forward Current. 
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Figure 4. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 




Figure 6. Relative Luminous Intensity vs. Angular Displacement. 
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Family of Yellow HLMP-0463/HLMP-0464 
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Figure 7. Forward Current vs. 
Forward Voltage. 
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Figure 8. Relative Luminous Intensity 
vs. Forward Current. 
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Figure 9. Relative Efficiency 

(Luminous Intensity per Unit 
Current) vs. Peak Current. 
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Figure 11. Relative Luminous Intensity vs. Angular Displacement. 



Family of Green HLMP-0563/HLMP-0564 
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Figure 12. Forward Current vs. 
Forward Voltage. 
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Figure 15. Maximum Tolerable Pealc Cur- 
rent vs. Pulse Duration. (Iqc I^AX 
as per MAX Ratings) 
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Figure 13. Relative Luminous Intensity 
vs. Forward Current. 
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Figure 14. Relative Efficiency 
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Current) vs. Pealc Current. 
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Figure 16. Relative Luminous Intensity vs. Angular Displacement. 
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Contrast Enhancement 

The objective of contrast enhancement is to optimize 
display readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated indicator compared to the brightness of 



the surround. Appropriate wavelength filters maximize 
luminous contrast by reducing the amount of light reflected 
from the area around the indicator while transmitting most 
of the light emitted by the indicator. These filters are 
described further in Application Note 1015. 
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Solid State Displays 

• Smart Alphanumeric Displays 

• Alphanumeric Displays 

• AlGaAs Seven Segment Displays 

• Seven Segment Displays 

• Hexadecimal and Dot Matrix Displays 

• Hermetic Displays 
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Solid State Displays 



Hewlett-Packard's line of Solid State Displays answers 
all the needs of the designer. From smart alphanumeric 
displays to low cost numeric displays in sizes from 3 
mm (0.15 in.) to 20 mm (0.8 in.) and colors of red, high 
efficiency red, yellow, and high performance green, the 
selection is complete. 

Hewlett-Packard's 5 x 7 dot matrix alphanumeric 
display line comes in 3 character sizes: 3.8 mm (0.15 
in.), 5 mm (0.2 in.), and 6.9 mm (0.27 in.). In addition, 
there are now 4 colors available for each size: standard 
red, yellow, high efficiency red, and green. This wide 
selection of package sizes and colors makes these 
products ideal for a variety of applications in avionics, 
industrial control, and instrumentation. 

The newest addition to HP's alphanumeric display line, 
the intelligent eight character, 5.0 mm (0.2 in.) 
alphanumeric display in the very flexible 5 x 7 dot 
matrix font. Product features include, a low power on- 
board CMOS IC, ASCn decoder, the complete 128 
ASCII character set, and the LED drivers. In addition, 
an on-board RAM offers the designer the ability to 
store up to 16 user-definable characters, such as foreign 
characters, special symbols and logos. These features 
make it ideal for avionics, medical, telecommunications, 
analytical equipment, computer products, office and 
industrial equipment applications. 



Another addition to HP's alphanumeric display line is 
the large (0.68 inch and 1.04 inch) 5 x 7 dot matrix 
alphanumeric display family. This family is offered in 
standard red (both sizes), high efficiency red (1.04 inch 
only) and high performance green (both sizes). These 
displays have excellent viewability; the 1.04 inch 
character font can be read at up to 18 meters (12 meters 
for the 0.68 inch display). Applicationis for these large 5 
X 7 displays include industrial machinery and process 
controllers, weighing scales, computer tape drive 
systems and transportation. 

Hewlett-Packard's line of numeric seven segment 
displays is one of the broadest. From low cost, standard 
red displays to high light ambient displays producing 
75 mcd/segment, HP's 0.3 in., 0.43 in., 0.56 in., and 
0.8 in. characters can provide a solution to every display 
need. HP's product offering include 0.56 in. dual digit 
displays and a line fo small package, bright 0.3 in. 
displays — the 0.3 in. Microbright. HP's borad line of 
numeric seven segment displays are ideal for electronic 
instrumentation, industrial, weighing scales, point-of- 
sale terminals and appliance applications. The newest 
addition to HP's line of numeric seven segment displays 
is the Double Heterojunction AlGaAs red low current 
display family. This family is offered in the 0.3 min. 
Mini, 0.43 in., 0.56 in., and 0.8 in. package sizes. These 
AlGaAs numeric displays are very bright at low drive 
currents — typical intensity of 650 mcd/segment at 1 
mA/segment drive. These displays are ideal for battery 
operated and other low power applications. 
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High Reliability Displays 

In addition to Hewlett-Packard commercial solid state 
displays, Hewlett-Packard offers a complete line of 
hermetic packages for high reliability military and 
aerospace applications. These package consists of 
numeric and hexadecimal displays, 5 x 7 dot matrix 
alphanumeric displays with extended temperature 
ranges, and fully intelligent monolithic 16 segment 
displays with extended temperature ranges and on 
board CMOS IC's. Similar to the commercial display 
product selection, the high reliability display products 
are available in a variety of character sizes and all four 
colors: standard red, high efficiency red, yellow, and 
high performance green. 

Hewlett-Packard offers three different testing programs 
for the high reliability conscious display customer. 
These programs include DESC Qualification on the 
MIL-D-87157 for the hermetically sealed 4N51-4N54 
hexadecimal and numeric displays; and two levels of in- 
house high reliability testing programs that conform or 
a modification to MIL-D-87157 Quality Level A Test 
Tables for all other high reliability display products. 
Please refer to the individual data sheets for a complete 
description of each display's testing program. 



Integrated numeric and hexadecimal displays (with on- 
board IC's) solve the designer's decoding/driving 
problems. They are available in plastic packages for 
general purpose usage, ceramic/glass packages for 
industrial applications, and hermetic packages for high 
reliability applications. This family of displays has been 
designed for ease of use in a wide range of 
environments. 
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Alphanumeric LED Displays 



Device 



P/N 



Description 



Coior 



Appiication 



Page 
No. 







/ 



HDSP-2111 
HDSP-2112 



5.0 mm (0.2 in.) 
5x7 Eight Character 
Intelligent Display 
Operating Temperature 
Range: -20°C to +70°C 



Yellow 

High Efficiency Red 



Avionics 
Medical 

Telecommunications 
Analytical Equipment 
Computer Products 
' Office Equipment 
Industrial Equipment 
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HPDL-1414 



2.85 mm (.112") 
Four Character 
Monolithic Smart 
Alphanumeric Display 
Operating Temperature 
Range: -40°C to +85°C 



Red 



Portable Data Entry Devices 

Industrial Instrumentation 
Computer Peripherals 
Telecommunication 
Equipment 
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HPDL-2416 



4.1 mm (.16") Four 

Character Monolithic 

Smart Alphanumeric 

Display 

Operating Temperature 

Range: -40°C to +85°C 



Red 



Portable Data Entry Devices 
Medical Equipment 
Industrial Instrumentation 
Computer Peripherals 
Telecommunication 
Equipment 
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HDSP-2000 
HDSP-2001 
HDSP-2002 
HDSP-2003 



3.8 mm (.15") 5x7 Four 
Character Alphanumeric 

12 Pin Ceramic 7.62 mm 
(.3") DIP with untinted 
glass lens. 

Operating Temperature 
Range: -20°C to +85°C 



Red 

Yellow 

High Efficiency Red 

High Performance 
Green 



• Computer Terminals 

• Business Machines 

• Portable, Hand-held or 
mobile data entry, read- 
out or communications 

For further information see 
Application Note 1016. 
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HDSP-2300 
HDSP-2301 
HDSP-2302 
HDSP-2303 



5.0 mm (.20") 5 X 7 
Character Alphanumeric 
12 Pin Ceramic 6.35 mm 
(.25") DIP with untinted 
glass lens 

Operating Temperature 
Range: -20°C to +85°C 



Red 

Yellow 

High Efficiency Red 

High Performance Green 



• Avionics 

• Grounds Support, Cockpit, 
Shipboard Systems 

• Medical Equipment 

• Industrial and Process 
control 

• Computer Peripherals 
and Terminals 

For further information see 
Application Note 1016. 
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HDSP-2490 
HDSP-2491 
HDSP-2492 
HDSP-2493 



6.9 mm (.27") 5x7 Four 
Character Alphanumeric 

28 Pin Ceramic 15.24 mm 
(.6") DIP with untinted 
glass lens 

Operating Temperature 
Range: -20°C to +85°C 



Red 

Yellow 

High Efficiency Red 

High Performance Green 



• High Brightness Ambient 
Systems 

• Industrial and Process Control 

• Computer Peripherals 

• Ground Support Systems 

For further information see 
Application Note 1016. 
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5082-7100 



5082-7101 



5082-7102 



6.9 mm (.27") 5x7 Three 
Character Alphanumeric 
22 Pin Ceramic 15.2 mm 
(.6") DIP 

6.9 mm (.27") 5x7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.2 mm 
(.6") DIP 

6.9 mm (.27") 5x7 Five 
Character Alphnumeric 
36 Pin Ceramic 
15.2 mm (.6") DIP 



Red Untinted Glass Lens 



General Purpose Market 

• Business Machines 

• Calculators 

• Solid State CRT 

• Industrial Equipment 
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Alphanumeric LED Displays (cont.) 



Device 




Description 


Color 


Application 


Page 
No. 








HDSP-6504 


3.8 mm (.15") Sixteen 
Segment Four Character 
Alpiianumeric 22 Pin 
15.2 mm (.6") DIP 


Red 


• Computer Terminals 

• Hand Held Instruments 

• In-Plant Control Equipment 

• Diagnostic Equipment 
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HDSP-6508 


3.8 mm (.15") Sixteen 
Segment Eight Character 
Alphanumeric 26 Pin 
15.2 mm (.6") DIP 














HDSP-6300 


3.56 mm (.14") Sixteen 
Segment Eight Character 
Alphanumeric 26 Pin 
15.2 mm (.6") DIP 


• Computer Peripherals and 
Terminals 

• Computer Base Emergency 
Mobile Units 

• Automotive Instrument 
Panels 

• Desk Top Calculators 

• Hand-Held Instruments 

For further information ask for 
Application Note 931. 
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Alphanumeric Display Systems 



Device 



P/N 



Description 



Color 



Application 



No. 



HDSP-6621 



Single Line 16 
Character Display 
Board Utilizing 
the HPDL-1414 



114.30 mm (4.50") Lx 
30.48 mm (1.20") H x 
8.12 mm (0.32") D 



Computer Peripherals 
Telecommunications 
Industrial Equipment 
Instruments 
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HDSP-6624 



Single Line 32 
Character Display 
Board Utilizing 
the HPDL-2416 



223.52 mm (8.80") L x 
58.42 mm (2.30") H x 
15.92 mm (0.62") D 






rai 






o 


1 
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HDSP-2416 



Single-Line 16 Character 
Display Panel Utilizing 
the HDSP-2000 



162.56 mm (6.4") Lx 
58.42 mm (2.3") H x 
7.11 mm (0.28") D 



Data Entry Terminals 
' Instrumentation 



HDSP-2424 



Single-Line 24 Character 
Display Panel Utilizing 
the HDSP-2000 



HDSP-2432 



Single-Line 32 Character 
Display Panel Utilizing 
the HDSP-2000 



HDSP-2440 



Single-Line 40 Character 
Display Panel Utilizing 
the HDSP-2000 Display 



177.80 mm (7.0") L x 
58.42 mm (2.3") H x 
7.11 mm (.28") D 



(=^^^J^ 



HDSP-2470 



HDSP-2000 Display Inter- 
face Incorporating a 64 
Character ASCII Decoder 



171.22 mm (6.74") L x 
58.42 mm (2.3") H x 
16.51 mm (.65") D 



HDSP-2471 



HDSP-2000 Display Inter- 
face Incorporating a 128 
Character ASCII Decoder 



HDSP-2472 



HDSP-2000 Display Inter- 
face without ASCII De- 
coder. Instead, a 24 Pin 
Socket is Provided to 
Accept a Custom 128 
Character Set from a 
User Programmed IKx 
8 PROM 
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Large Alphanumeric 


Displays 








Device 


P/N 


Description 


Paclcage 


Typical iv@ 50 mA 
Peai(. 1/5 Duty Factor 


Page 
No. 








HDSP-4701 
HDSP-4703 


Red, Common Row Anode 

Red, Common Row 
Cathode 


173 mm (0.68") 
Dual-in-Line 
0.70" H X 0.50"W 
X0.26-D 


770MCd/dot 

(100 mA Peak, 1/5 

Duty Factor) 


7-95 




ooooooo 
ooooooo 
ooooooo 
ooooooo 
ooooooo 
















HDSP-4401 
HDSP-4403 


Red, Common Row Anode 

Red, Common Row 
Cathode 


26.5 mm (1.04") 
Dual-in-Line 
1.10" H X 0.79-W 
X 0.25" D 


860/iCd/dot 

(100 mA Peak, 1/5 

Duty Factor) 




ooooooo 

OOOOOOO 
OOOOOOO 
OOOOOOO 




HDSP-4501 
HDSP-4503 


High Efficiency Red, 
Common Row Anode 

High Efficiency Red, 
Common Row Cathode 




3500 /xcd/dot 









7-6 



Double Heterojunction AIGaAs Red Low Current Seven Segment LED Displays 



Package 



Device 



Description 



Typicai iy @ 1 mA DC 



Page 
No. 



OO' 



HDSP-A101 
HDSP-A103 
HDSP-A107 
HDSP-A108 



AIGaAs Red, Common Anode, RHDP 
AIGaAs Red, Common Cathode, RHDP 
AIGaAs Red, Overflow ±1 Common Anode 
AIGaAs Red, Overflow ±1 Common Cathode 



600/ucd/seg. 



7-103 



762 mm (0.3") 
Mini Dual-in-Line 
0.5"H X 0.3"W X 0.24"D 



:0: 
:Q: 





HDSP-E100 
HDSP-E101 
HDSP-E103 
HDSP-E106 



AIGaAs Red, Common Anode, LHDP 
AIGaAs Red, Common Anode, RHDP 
AIGaAs Red, Common Cathode, RHDP 
AIGaAs Red, Universal Overflow ±1 



650/iCd/seg. 



10.92 mm (0.43") 

Dual-in-line 

0.75"H X 0.5"W X 0.25"D 



II 





HDSP-H101 
HDSP-H103 
HDSP-H107 
HDSP-H108 



AIGaAs Red, Common Anode, RHDP 
AIGaAs Red, Common Cathode, RHDP 
AIGaAs Red, Overflow ±1 Common Anode 
AIGaAs Red, Overflow ±1 Common Cathode 



700Atcd/seg. 



14.2 mm (0.56") 
Dual-in-Line (Single Digit) 
0.67"H X 0.49"W x O.Sr'D 




HDSP-N100 
HDSP-N101 
HDSP-N103 
HDSP-N105 
HDSP-N106 



AIGaAs Red, Common Anode, LHDP 
AIGaAs Red, Common Anode, RHDP 
AIGaAs Red, Common Cathode, RHDP 
AIGaAs Red, Common Cathode, LHDP 
AIGaAs Red, Universal Overflow ±1 



590/iCd/seg. 



20 mm (0.8") 
Dual-in-Line 
1.09"H X 0.78"W x 0.33-D 
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High EfficienGy Red Low Current Seven Segment LED Displays 



Device 



Description 



Typical ly @ 2 mA DC 



No. 






HDSP-7511 
HDSP-7513 
HDSP-7517 
HDSP-7518 



High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red, Overflow ±1 Common Anode 
High Efficiency Red, Overflow ±1 Common Cathode 



270/xcd/seg. 



7-109 



762 mm (0.3") 

Microbright 

Dual-in-Line 

0.5"H X 0.3"W X 0.24"D 



'■ri- 


« I- 


'.If: 


:'J. 


? ? 





HDSP-3350 
HDSP-3351 
HDSP-3353 
HDSP-3356 



High Efficiency Red, Common Anode, LHDP 
High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red, Universal Polarity and 
Overflow Indicator, RHDP 



300/xcd/seg. 



10.92 mm (0.43") 

Dual-in-line 

0.75"H X 0.5"W X 0.25"D 








HDSP-5551 
HDSP-5553 
HDSP-5557 
HDSP-5558 



High Efficiency Red, Commoh Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red, Overflow ±1 Common Anode 
High Efficiency Red, Overflow ±1 Common Cathode 



370)ucd/seg. 



14.2 mm (0.56") 
Dual-in-Line (Single Digit) 
0.67-H X 0.49"W x 0.31"D 
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Red, High Efficiency Red, Yellow, and High Performance Green Seven 
Segment LED Displays 



Package 


Device 


Description 


Typical \\i @ 20 mA DC 


Page 
No. 




HDSP-7301 


Red. Common Anode, RHDP 


llOO/xcd/seg 


7-115 




HDSP-7302 


Red. Common Anode, RHDP, Colon 








HDSP-7303 
HDSP-7304 


Red. Common Cathode. RHDP 

Red. Common Cathode, RHDP, Colon 








+ ♦ 




:*"; 
:°/?: 














HDSP-7307 


Red, Overflow. ±1, Common Anode, RHDP 










4- ♦ 




HDSP-7308 
HDSP-7311 
HDSP-7313 


Red. Overflow, ±1. Common Cathode, RHDP 
Bright Red, Common Anode, RHDP 
Bright Red. Common Cathode, RHDP 
















1355MCd/seg 




+ + 










HDSP-7317 


Bright Red, Overflow, ±1, Common Anode 








'M: 




HDSP-7318 


Bright Red, Overflow. ±1, Common Cathode 






HDSP-74Q1 


Yellow, Common Anode, RHDP 
Yellow. Common Anode. RHDP, Colon 


2750MCd/seg 


7.62 mm (.3") 


HDSP-7402 




Microbright 


HDSP-7403 


Yellow, Common Cathode, RHDP 






Dual-in-Line 


HDSP-7404 


Yellow, Common Cathode, RHDP, Colon 






.5" H X .3" W X .24" D 


HDSP-7407 
HDSP-7408 


Yellow, Overflow, ±1, Common Anode 
Yellow, Overflow, ±1, Common Cathode 






HDSP-7501 


High Efficiency Red, Common Anode, RHDP 


5400MCd/seg 




HDSP-7502 


High Efficiency Red, Common Anode, RHDP. Colon 








HDSP-7503 


High Efficiency Red, Common Cathode, RHDP 








HDSP-7504 


High Efficiency Red, Common Cathode, RHDP, Colon 








HDSP-7507 


High Efficiency Red, Overflow, ±1, Common Anode 








HDSP-7508 


High Efficiency Red, Overflow, ±1, Common Cathode 






HDSP-7801 


High Performance Green, Common Anode, RHDP 


3700MCd/seg 




HDSP-7802 


High Performance Green, Common Anode, RHDP, Colon 








HDSP-7803 


High Performance Green, Common Cathode, RHDP 








HDSP-7804 


High Performance Green, Common Cathode, RHDP, Colon 








HDSP-7807 


High Performance Green, Overflow, ±1, Common Anode 








HDSP-7808 


High Performance Green, Overflow, ±1, Common Cathode 








5082-7730 


Red, Common Anode, LHDP 


770MCd/seg 


7-121 




5082-7731 


Red, Common Anode, RHDP 












_^ ^ 




5082-7736 


Red, Universal Polarity and Overflow Indicator, RHDP 








fi- 




'^i: 




5082-7740 


Red, Common Cathode, RHDP 






5082-7610 


High Efficiency Red, Common Anode, LHDP 


4400/iCd/seg 




a"="o 




I ° ? 




5082-7611 
5082-7613 
5082-7616 


High Efficiency Red, Common Anode, RHDP 

High Efficiency Red, Common Cathode, RHDP 

High Efficiency Red, Universal Polarity Overflow Indicator, 

RHDP 






7.62 mm (.3") 
Dual-in-line 






5082-7620 


Yellow, Common Anode, LHDP 


3400jucd/seg 


.75"Hx.4"Wx.18"D 


5082-7621 
5082-7623 
5082-7626 


Yellow. Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow, Universal Polarity and Overflow Indicator, RHDP 






HDSP-3600 


High Performance Green, Common Anode, LHDP 


3950MCd/seg 




HDSP-3601 


High Performance Green. Common Anode, RHDP 








HDSP-3603 


High Performance Green, Common Cathode, RHDP 








HDSP-3606 


High Performance Green, Universal Overflow Indicator, RHDP 
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Red, High Efficiency Red, Yellow, and High Performance Green Seven 
Segment LED Displays (continued) 



Package 



Device 



Description 



Typical iy @ 20 mA DC 



No. 




5082-7750 
5082-7751 
5082-7756 
5082-7760 



Red, Common Anode, LHDP 

Red, Common Anode, RHDP 

Red, Universal Polarity and Overflow Indicator, RHDP 

Red, Common Cathode, RHDP 



1100/xcd/seg 



7-121 



5082-7650 
5082-7651 
5082-7653 
5082-7656 



High Efficiency Red, Common Anode, LHDP 
High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red, Universal Polarity and Overflow 
Indicator, RHDP 



6100MCd/seg 



10.92 mm (.43") 

Dual-in-line 

.75" H X .5" W X .25" D 



5082-7660 
5082-7661 
5082-7663 
5082-7666 



Yellow, Common Anode, LHDP 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow, Universal Polarity and Overflow Indicator, RHDP 



4600/uCd/seg 



HDSP-4600 
HDSP-4601 
HDSP-4603 
HDSP-4606 



High Performance Green, Common Anode, LHDP 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Universal Overflow Indicator, RHDP 



3850)ucd/seg 




14.2 mm (.56") 
Dual-in-Line (Single Digit) 
.67" H X .49" W X .31" D 




14.2 mm (.56") 
Dual-in-Line (Dual Digit) 
.67"Hx1.0"Wx.31"D 



HDSP-5301 
HDSP-5303 
HDSP-5307 
HDSP-5308 
HDSP-5321 
HDSP-5323 



Red, Common Anode, RHDP 
Red, Common Cathode, RHDP 
Red ±1, Common Anode, RHDP 
Red ±1, Common Cathode, RHDP 
Red, Common Anode, Dual Digit, RHDP 
Red, Common Cathode, Dual Digit, RHDP 



1300/LtCd/seg 



7-130 



HDSP-5501 
HDSP-5503 
HDSP-5507 
HDSP-5508 
HDSP-5521 
HDSP-5523 



High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red ±1, Common Anode, RHDP 
High Efficiency Red ±1, Common Cathode, RHDP 
High Efficiency Red, Common Anode, Dual Digit, RHDP 
High Efficiency Red, Common Cathode, Dual Digit, RHDP 



6300/iCd/seg 



HDSP-5601 
HDSP-5603 
HDSP-5607 

HDSP-5608 

HDSP-5621 
HDSP-5623 



, Common Anode, RHDP 
, Common Cathode, RHDP 
, Common Anode Overflow 



High Performance Green, 

High Performance Green, 

High Performance Green, 

Indicator, RHDP 

High Performance Green, Common Cathode Overflow 

Indicator, RHDP 

High Performance Green, 

High Performance Green, 

RHDP 



5600MCd/seg 



Common Anode, Dual Digit, RHDP 
Common Cathode, Dual Digit, 



HDSP-5701 
HDSP-5703 
HDSP-5707 
HDSP-5708 
HDSP-5721 
HDSP-5723 



Yellow, Common Anode, RHDP 
Yellow, Common Cathode, RHDP 
Yellow ±1, Common Anode, RHDP 
Yellow ±1, Common Cathode, RHDP 
Yellow, Commori Anode, Dual Digit, RHDP 
Yellow, Common Cathode, Dual Digit, RHDP 



4200)ucd/seg 
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Red, High Efficiency Red, Yellow, and High Performance Green Seven 
Segment LED Displays (continued) 



Package 


Device 


Description 


Typical Iv @ 20 mA DC 


Page 
No. 








HDSP-3400 
HDSP-3401 
HDSP-3403 
HDSP-3405 
HDSP-3406 


Red, Common Anode, LHDP 

Red, Common Anode, RHDP 

Red, Common Cathode, RHDP 

Red, Common Cathode, LHDP 

Red, Universal Polarity Overflow Indicator, RHDP 


1200/iCd/seg 


7-138 




H 

V ^0-^ 




HDSP-3900 
HDSP-3901 
HDSP-3903 
HDSP-3905 
HDSP-3906 


High Efficiency Red, Common Anode, LHDP 
High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red, Common Cathode, LHDP 
High Efficiency Red, Universal Polarity Overflow 
Indicator, RHDP 


4800MCd/seg 














HDSP-4200 
HDSP-4201 
HDSP-4203 
HDSP-4205 
HDSP-4206 


Yellow, Common Anode, LHDP 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow, Common Cathode, LHDP 

Yellow, Universal Polarity Overflow Indicator, RHDP 


3400 MCd/seg 






20 m 
Dual- 
1.09" 


m (.8") 
in-Line 
H X .78" W X . 


33" D 


HDSP-8600 
HDSP-8601 
HDSP-8603 
HDSP-8605 
HDSP-8606 


High Performance Green, Common Anode, LHDP 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Common Cathode, LHDP 

High Performance Green, Universal Overflow Indicator, RHDP 


3600)ucd/seg 



High Ambient Light, High Efficiency Red, Yellow, and High Performance 
Green Seven Segment Displays 



Package 


Device 


Description 


Typical l\/@ 100 mA Peak 
1/5 Duty Factor 


Page 
No. 




HDSP-3530 


High Efficiency Red, Common Anode, LHDP 


7100/ucd/seg 


7-145 












HDSP-3531 


High Efficiency Red, Common Anode, RHDP 












n 




HDSP-3533 


High Efficiency Red, Common Cathode, RHDP 












HDSP-3536 


High Efficiency Red, Universal Polarity Overflow Indicator, 
RHDP 
















HDSP-4030 


Yellow, Common Anode, LHDP 


4500MCd/seg 


7.62 mm (.3") 


HDSP-4031 


Yellow, Common Anode, RHDP 






Dual-in-Line 
.75"Hx.4"Wx.18"D 


HDSP-4033 
HDSP-4036 


Yellow, Common Cathode, RHDP 

Yellow, Universal Polarity Overflow Indicator, RHDP 






HDSP-3600 
HDSP-3601 


High Performance Green, Common Anode, LHDP 
High Performance Green, Common Anode, RHDP 


7000MCd/seg 

(90 mA Peak 

1/3 Duty Factor) 


7-121 




HDSP-3603 


High Performance Green, Common Cathode, RHDP 








HDSP-3606 


High Performance Green, Universal Overflow Indicator, RHDP 
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High Ambient Light , High Efficiency Red, Yellow, and High Performance 
Green Seven Segment Displays (continued) 



Package 



Device 



Description 



Typical ly @ 100 mA Peal( 
1/5 Duty Factor 









HDSP-3730 
HDSP-3731 
HDSP-3733 
HDSP-3736 



High Efficiency Red, Common Anode, LHDP 

High Efficiency Red, Common Anode, RHDP 

High Efficiency Red, Common Cathode, RHDP 

High Efficiency Red, Universal Polarity Overflow Indicator, RHDP 



10900 )ucd/seg 



10.92 mm (.43") 

Dual-in-Line 

.75" H X .5" W X .25" D 



HDSP-4130 
HDSP-4131 
HDSP-4133 
HDSP-4136 



Yellow, Common Anode, LHDP 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP ' 

Yellow, Universal Polarity Overflow indicator, RHDP 



5000/xCd/seg 



HDSP-4600 
HDSP-4601 
HDSP-4603 
HDSP-4606 



High Performance Green, Common Anode, LHDP , 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode,. RHDP 

High Performance Green, Universal Overflow Indicator, RHDP 



6800/xCd/seg 

(90 mA Peak 

1/3 Duty Factor) 








HDSP-5531 
HDSP-5533 
HDSP-5537 
HDSP-5538 



High Efficiency Red, Common Anode, RHDP 
High Efficiency Red, Common Cathode, RHDP 
High Efficiency Red ±1, Common Anode 
High Efficiency Red ±1, Common Cathode 



6000MCd/seg 



14.2 mm (.56") 

Dual-in-Line 

.67"Hx.49"Wx.31"D 



HDSP-5731 
HDSP-5733 
HDSP-5737 
HDSP-5738 



Yellow, Common Anode, RHDP 
Yellow, Common Cathode, RHDP 
Yellow, ±1, Common Anode 
Yellow, ±1, Common Cathode 



5500/xcd/seg 



HDSP-5601 
HDSP-5603 
HDSP-5607 
HDSP-5608 



High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Common Anode Overflow Indicator 

High Performance Green, Common Cathode Overflow Indicator 



9400yucd/seg 

(90 mA Peak 

1/3 Duty Factor) 



H 

'o< ^0^ 


4/ 7^ + 

•'OB 



HDSP-3900 
HDSP-3901 
HDSP-3903 
HDSP-3905 
HDSP-3906 



High Efficiency Red, Common Anode, LHDP 

High Efficiency Red, Common Anode, RHDP 

High Efficiency Red, Common Cathode, RHDP 

High Efficiency Red, Common Cathode, LHDP 

High Efficiency Red, Universal Overflow Indicator, RHDP 



. 7000>tcd/seg 



HDSP-4200 
HDSP-4201 
HDSP-4203 
HDSP-4205 
HDSP-4206 



Yellow, Common Anode, LHDP 

Yellow, Common Anode, RHDP 

Yellow, Common Cathode, RHDP 

Yellow, Common Cathode, LHDP 

Yellow, Universal Polarity Overflow Indicator, RHDP 



7000)ucd/seg 



20 mm (.8") 
Dual-in-Line 
1.09"Hx.78"Wx.33"D 



HDSP-8600 
HDSP-8601 
HDSP-8603 
HDSP-8605 
HDSP-8606 



High Performance Green, Common Anode, LHDP 

High Performance Green, Common Anode, RHDP 

High Performance Green, Common Cathode, RHDP 

High Performance Green, Common Cathode, LHDP 

High Performance Green, Universal Overflow Indicator, RHDP 



5800/iCd/seg 

(90 mA Peak 

1/3 Duty Factor) 



Solid State Display Intensity and Color Selections 



Option 


Description 


T 


Option SOI 
Option S02 . 
Option S20 


Intensity and Color Selected Displays, 


7-153 
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Hexadecimal and Dot Matrix Displays 



Device 



Description 



Paclcage 



Application 



Page 
No. 



j~Lnj~u~L ,nj~TJ~i-rL 



troonr Vj - Ln-TLJ 

(A) jB[ 

r-i 1—1 r-i r-i .n-n-n n. 



(C) 

7.4 mm (.29") 
4x7 Single 
Digit 



(D) 



Wi? 



5082-7300 
(A) 



Numeric RHDP 

Built-in Decoder/Driver/Memory 



8 Pin Epoxy 
15.2 mm (.6") DIP 



5082-7302 
(B) 



Numeric LHDP 

Built-in Decoder/Driver/Memory 



General Purpose Market 
» Test Equipment 
» Business Machines 
• Computer Peripherals 
» Avionics 



7-154 



5082-7340 
(C) 



Hexadecimal 

Built-in Decoder/Driver/Memory 



5082-7304 
(D) 



Over Range ±1 



5082-7356 
(A) 



Numeric RHDP 

Built-in Decoder/Driver/Memory 



8 Pin Glass Ceramic 
15.2 mm (.6") DIP 



5082-7357 
(B) 



Numeric LHDP 

Built-in Decoder/Driver/Memory 



5082-7359 
(C) 



Hexadecimal 

Built-in Decoder/Driver/Memory 



Medical Equipment 
Industrial and Process 
Control Equipment 
Computers 

Where Ceramic Package 
IC's are required 
High Reliability 
Applications 



7-158 



5082-7358 
(D) 



Over Range ±1 



J~Ln-r~lJ~L JZLIZLCUZL 



TJOmzr TTTZTDTT 
(A) (B) 

.1~L I~Lr~U~L 



HDSP-0760 
(A) 



Numeric RHDP 

Built in Decoder/Driver/Memory 



HDSP-0761 
(B) 



Numeric LHDP 

Built in Decoder/Driver/Memory 



High Efficiency Red 
Low Power 



Military Equipment 

Ground Support 

Equipment 

Avionics 

High Reliability 

Applications 



7-163 



HDSP-0762 
, (C) 



Hexadecimal 

Built in Decoder/Driver/Memory 



troTTET T_rL_n_n_r 
(0 (D) 



HDSP-0763 
(D) 



Over Range ± 1 



HDSP-0770 
(A) 



Numeric RHDP 

Built in Decoder/Driver/Memory 



HDSP-0771 
(B) 



Numeric LHDP 

Built in Decoder/Driver/Memory 



High Efficiency Red 
High Brightness 



High Brightness 
Ambient Systems 
Cockpit, Shipboard 
Equipment 
High Reliability 
Applications 



IWT 



7.4 mm (.29") 

4x7Single Digit 

Package: 

8 Pin Glass Ceramic 

15.2 mm (.6") DIP 



HDSP-0772 
(C) 



Hexadecimal 

Built in Decoder/Driver/Memory 



HDSP-0763 
(D) 



Over Range ± 1 



HDSP-Of 
(A) 



Numeric RHDP 

Built in Decoder/Driver/Memory 



HDSP-Oi 
(B) 



Numeric LHDP 

Built in Decoder/Driver/Memory 



Business Machines 
Fire Control Systems 
Military Equipment 
High Reliability 
Applications 



Yellow 



HDSP-0862 
(C) 



Hexadecimal 

Built in Decoder/Driver/Memory 



HDSP-0863 
(D) 



Over Range ± 1 
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Hexadecimal and Dot Matrix Displays (continued) 






Device and Package 


Description 


Color 


Application 


Page 
No. 


(See previous page) 


HDSP-0960 
(A) 


Numeric RHDP 

Built in Decoder/Driver/iVlemory 


High Performance 
Green 


• Business Machines 

• Fire Control Systems 

• Military Equipment 

• High Reliability 
Applications 


7-163 


HDSP-0961 
(B) 


Numeric LHDP 

Built in Decoder/Driver/Memory 


HDSP-0962 
(C) 


Hexadecimal 

Built in Decoder/Driver/Memory 


HDSP-0963 
(D) 


Over Range ±1 



Monolithic Numeric Displays 



Device 



Description 



Paci(age 



Application 



Page 
No. 



JiAAAAAA, 



XCCG 



5082-7404 



2.79 mm (.11") Red, 4 Digits 
Centered D.P. 



12 Pin Epoxy, 
7.62 mm (.3") DIP 



^j'WVWTir 




A 




vvvvvv 





GGOOGXDOOO 






TOTOt-TOTOOTOMTOQ 





O33330303Q33 



9^^990999^99^9 



5082-7405 



2.79 mm (.11") Red, 5 Digits, 
Centered D.P. 



14 Pin Epoxy, 
7.62 mm (.3") DIP 



5082-7414 



2.79 mm (.11") Red, 4 Digits, 
RHDP 



12 Pin Epoxy, 
7.62 mm (.3") DIP 



5082-7415 



2.79 mm (.11") Red, 5 Digits, 
RHDP 



14 Pin Epoxy, 
7.62 mm (.3") DIP 



5082-7432 



2.79 mm (.11") Red, 2 Digits, 
Right, RHDP 



12 Pin Epoxy, 
7.62 mm (.3") DIP 



5082-7433 



2.79 mm (.11") Red, 3 Digits, 
RHDP 



5082-7441 



2.67 mm (.105") Red, 9 Digits, 
Mounted on P.C. Board 



50.8 mm (2") PC Bd., 
17 Term. Edge Con. 



5082-7446 



2.92 mm (.115") Red, 16 Digits, 
Mounted on PC. Board 



69.85 mm (2.750") 
PC Bd., 24 Term. 
Edge Con. 



5082-7295 



4.45 mm (.175") Red, 15 Digits, 
Mounted on P.C. Board. RHDP 



91.2 mm (3.59") PC Bd. 
23 Term. Edge Con. 



Small Display Market 

• Portable/Battery 
Power Instruments 

• Portable Calculators 

• Digital Counters 

• Digital Thermometers 

• Digital Micrometers 

• Stopwatches 

• Cameras 

• Copiers 

• Digital Telephone 
Peripherals 

• Data Entry Terminals 

• Taxi Meters 

For further information ask for 
Application Note 937. 



7-169 



7-174 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays 



Device 



Description 



Package 



Appiication 



No. 



(A) 

,iZLn-mr-i, 



r -u ' LT-LC X, 




Si 



7.4 mm (.29") 
4x7 Single Digit 

Package: 

8 Pin Glass Ceramic 

15.2mm (.6") DIP 

Truly Hermetic 



4N51 

4N51TXV 

M87157/00101ACX[il 

(4N51TXVB) 

(A) 



Numeric RHDP 
Decoder/Driver/Memory 
TXV - Hi Re! Screened 



8 Pin Hermetic Built-in 
15.2 mm (.6") DIP 
with gold plated 
leads 



4N52 

4N52TXV 

M87157/00102ACX(1] 

(4N52TXVB) 

(B) 



Numeric LHDP Built-in 
Decoder/Driver/Memory 
TXV - Hi Rel Screened 



Military High Reliability 

Applications 

Avionics/Space Flight 

Systems 

Fire Control Systems 

Ground Support. 
Shipboard Equipment 



7-182 



4N54 

4N54TXV 

M87157/00103ACXn] 

(4N54TXVB) 

(C) 



Hexadecimal Built-in 
Decoder/ Driver/ Memory 
TXV - Hi Rel Screened 



4N53 

4N53TXV 

104ACX[1] 

(4N53TXVB) 

(D) 



HDSP-0781 

(A) 

HDSP-0781 
TXV 

HDSP-0781 
TXVB 



HDSP-0782 

(B) 

HDSP-0782 
TXV 

HDSP-0782 
TXVB 



HDSP-0783 
(D) 

HDSP-0783 
TXV 

HDSP-0783 
TXVB 



HDSP-0784 
(0 

HDSP-0784 
TXV 

HDSP-0784 
TXVB 



HDSP-0791 
(A) 

HDSP-0791 
TXV 

HDSP-0791 
TXVB 



HDSP-0792 
(B) 

HDSP-0792 
TXV 

HDSP-0792 
TXVB 



Character Plus/Minus Sign 
TXV - Hi Rel Screened 



Numeric RHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



High Efficiency Red. 
Low Power 



Ground. Airborne. Shipboard 

Equipment 

Fire Control Systems 

Space Flight Systems 

Other High Reliability 

Uses 



7-190 



Numeric LHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Overrange .l1 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Hexadecimal. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Numeric RHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



High Efficiency Red. 
High Brightness 



Numeric LHDP. Built-in 
Decoder/Driver Memory 
TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 



Ground. Airborne. Shipboard 

Equipment 

Fire Control Systems 

Space Flight Systems 

Other High Reliability 

Uses 



[1] Military Approved and Qualified for High Reliability Applications. 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued) 











Page 


Device 


Description 


Color 


Application 


No. 




HDSP-0783 


Overrange ±1 


High Efficiency Red. 


• Ground. Airborne. Shipboard 


7-190 




' (D) 


TXV Hi Re! Screened 


High 


Equipment 






HDSP-0783 


TXVB Hi Rel Screened 


Brightness 


• Fire Control Systems 




(See previous page) 


TXV. 

HDSP-0783 
TXVB 


to Level A MIL-D-87157 


•'. ' "■': 


• Space Flight Systems 

• Other High Reliability 
Uses 




HDSP-0794 


Hexadecimal. Built-in 




(C) 


Decoder/Driver Memory 










HDSP-0794 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 










HDSP-0794 












TXVB 










HDSP-0881 


Numeric RHDP. Built-in 


Yellow 




(A) 


Decoder/Driver Memory 










HDSP-0881 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 










HDSP-0881 












TXVB 










HDSP-0882 


Numeric LHDP. Built-in 




(B). 


Decoder/Driver Memory 










HDSP-0882 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 










HDSP-0882 












TXVB 










HDSP-0883 


Overrange rl 




(D) 


TXV Hi Rel Screened 










HDSP-0883 


TXVB Hi Rel Screened 










TXV 


to Level A MIL-D-87157 










HDSP-0883 












TXVB 










HDSP-0884 


Hexadecimal. Built-in 




(C) 


Decoder/Driver Memory 










HDSP-0884 


TXV Hi Rel Screened 










TXV 


TXVB Hi Rel Screened 
to Level A MIL-D-87157 










HDSP-0884 












TXVB 










(See previous page) 


HDSP-0981 


Numeric RHDP, Built-in 


High 




(A) 


Decoder/Driver Memory 


Performance 








HDSP-0981 
TXV 


TXV Hi Rel Screened 


Green 








TXVB Hi Rel Screened 










to Level A MIL-D-87157 










HDSP-0981 












TXVB 










HDSP-0982 


Numeric LHDP, Built-in 




(B) 


Decoder/Driver Memory 










HDSP-0982 
TXV 


TXV Hi Rel Screened 
TXVB Hi Rel Screened 










to Level A MIL-D-87157 










HDSP-0982 












TXVB 










HDSP-0983 


Overrange ±1 




(C) 


TXV Hi Rel Screened 










HDSP-0983 
TXV 


TXVB Hi Rel Screened 










to Level A MIL-D-87157 










HDSP-0983 













TXVB 
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Hermetic Hexadecimal and Numeric Dot Matrix Displays (continued) 













Page 


Device 




Description 


Color 


Application 


No. 




HDSP-0984 


Hexadecimal, Built-in 


High 


• Ground. Airborne. Stiipboard 


7-190 




(D) 


Decoder/Driver Memory 


Performance 


Equipment 




(See previous page) 


HDSP-0984 
TXV 

HDSP-0984 
TXVB 


TXV Hi Rel Screened 
TXVB Hi Rel Screened 
to Level A MIL-D-87157 


Green 


• Fire Control Systems 

• Space Flight Systems 

• Other High Reliability 
Uses 






Hermetic Alphanumeric Displays 



Device 



Description 



Color 



Application 



Page 
No. 



HMDL-2416 

HMDL-2416 

TXV 
HMDL-2416 

TXVB 



4.1 mm (0.16") Four 

Character Monolithic 

Smart Alphanumeric 

Display 

Operating Temperature 

Range: -55°C to 100°C 



Red 



Military Equipment 

High Reliability Applications 

Military Telecommunications 



7-204 



3L...J! 



Ir-'-.a 
1L...J0 
lr-"ia 



HDSP-2351 

HDSP-2351 
TXV 

HDSP-2351 
TXVB 



4.87 mm (0.19") 5 x 7 Four 

Character Alphanumeric 

Sunlight Viewable 

Display 

Operating Temperature Range: 

-55°Cto100°C 



Yellow 



Military Avionics 
Military Cockpit 
Military Ground Support 
Systems 



7-214 



HDSP-2352 

HDSP-2352 
TXV 

HDSP-2352 
TXVB 



High Efficiency Red 



HDSP-2353 

HDSP-2353 
TXV 

HDSP-2353 
TXVB 



High Performance 
Green 




HDSP-2010 



HDSP-2010 

TXV 
HDSP-2010 

TXVB 



3.7 mm (.15") 5x7 Four 
Character Alphanumeric 
Operating Temperature 
Range:-40°Cto+85°C 
TXV Hi Rel Screened 
TXVB Hi Rel Screened to 
Level A MIL-D-87157 



Red, Red Glass 
Contrast Filter 



•; Extended temperature 
applications requiring 
high reliability. 

• I/O Terminals 

• Avionics 

For further information see 
Application Note 1016. 



7-198 
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Hermetic Alphanumeric Displays (continued) 



Device 


Description 


Coior 


Application 


Page 
No. 








HDSP-2310 

HDSP-2310 
TXV 

HDSP-2310 
TXVB 


5.0 mm (.20") 5x7 Four 
Character Alphanumeric 

12 Pin Ceramic 6.35 mm 
(.25")DIPwithuntinted 
glass lens 

Operating Temperature 
Range: -55° C to +85° C 
True Hermetic Seal 
TXV - Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 


Standard Red 


• Military Equipment 

• Avionics 

• High Rel Industrial 
Equipment 


7-228 




'::::: 




1 

i 


^ 


HDSP-2311 

HDSP-2311 
TXV 

HDSP-2311 
TXVB 


Yellow 










HDSP-2312 

HDSP-2312 
TXV 

HDSP-2312 
TXVB 


High Eff. Red 


HDSP-2313 

HDSP-2313 
TXV 

HDSP-2313 
TXVB 


High Performance 
Green 








HDSP-2450 

HDSP-2450 
TXV 

HDSP-2450 
TXVB 


Operating Temperature 
Range: -55° C to +85° C 
6.9 mm (.27") 5 X 7 Four 
Character Alphanumeric 
28 Pin Ceramic 15.24 mm 
(.6") DIP 

True Hermetic Seal 

TXV - Hi Rel Screened 

TXVB - Hi Rel Screened 
to Level A MIL-D-87157 


Red 


• Military Equipment 
High Reliability 

Applications 

• Avionics 

• Ground Support, Cock- 
pit. Shipboard Systems 


7-235 








c 
[ 
c 
c 
Ic 

\[ 

c 
c 
'c 

ic 
Ir 




HDSP-2451 

HDSP-2451 
TXV 

HDSP-2451 
TXVB 


Yellow 










HDSP-2452 

HDSP-2452 
TXV 

HDSP-2452 
TXVB 


High Efficiency Red 
















HDSP-2453 

HDSP-2453 
TXV 

HDSP-2453 
TXVB 


High Performance 
Green 
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itm 



HEWLETT 
PACKARD 



EIGHT CHARACTER 5.0 mm (0.2 INCH) 
SMART 5X7 ALPHANUMERIC DISPLAYS 



YELLOW 
HIGH EFFICIENCY RED 



HDSP-2111 
HDSP-2112 



Features 



• SMART ALPHANUMERIC DISPLAY 
On-Board CMOS IC 

Built-in RAM 
ASCII Decoder 
LED Drive Circuitry 

• 128 ASCII CHARACTER SET 

• 16 USER DEFINABLE CHARACTERS 

• PROGRAMMABLE FEATURES 
Individual Flashing Character 
Full Display Blinking 
Multi-Level Dimming and Blanking 
Self Test 

Clear Function 

• READ/WRITE CAPABILITY 

• FULL TTL COMPATIBILITY 

• SINGLE 5 VOLT SUPPLY 

• EXCELLENT ESD PROTECTION 

• WAVE SOLDERABLE 

• ENDSTACKABLE 



Description 



The HDSP-2111 (yellow) and HDSP-2112 (high efficiency 
red) are eight-digit, 5 x 7 dot matrix, alphanumeric displays. 
The 5.0 mm (0.2 inch) high characters are packaged in a 
standard 15.24 mm (0.6 inch) 28 pin DIP. The on-board 
CMOS IC has the ability to decode 128 ASCII characters, 
which are permanently stored in ROM. In addition, 16 
programmable symbols may be stored in on-board RAM. 
Seven brightness levels provide versatility in adjusting the 
display intensity and power consumption. The HDSP-211X 
is designed for standard microprocessor interface tech- 
niques. The display and special features are accessed 
through a bidirectional eight-bit data bus. These features 
make the HDSP-211X ideally suited for applications where 
a low cost, low power alphanumeric display is required. 




"TVplcal Applications 

o AVIONICS 

o COMPUTER PERIPHERALS 

o INDUSTRIAL INSTRUMENTATION 

• MEDICAL EQUIPMENT 

• PORTABLE DATA ENTRY DEVICES 
o TELECOMMUNICATIONS 

o TEST EQUIPMENT 

Absolute Maximum Ratings 

Supply Voltage, Vqc to GroundHl -0.3 to 7.0 V 

Operating Voltage, Vcc to Groundl^] 5.5 V 

Input Voltage, Any Pin to Ground .... -0.3 to Vqc + 0.3 V 
Free Air Operating Temperature 

Range, Ta -20°Cto+70°C 

Relative Humidity (non-condensing) 85% 

Storage Temperature, Ts -40° C to +85° C 

Maximum Solder Temperature 1.59 mm (0.063 in.) 

below Seating Plane, t < 5 sec 260°C 

Notes: 

1. IVIaximum Voltage is with no LEDs illuminated. 

2. 20 dots on in all locations at full brightness. 



ESD WARNING: STANDARD CMOS HANDLING PRE- 
CAUTIONS SHOULD BE OBSERVED WITH THE 
HDSP- 2111 AND HDSP-2112. 
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Package Dimensions 





















-• 5.26 (0.207) TYP. 


. 










1 








M M M M l« iiiii 

.:s!:: ::::: ::::; :«!: !:::: ;:::: 

1 2 3 4 5 






4.81 
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9.8 
(0.386) 
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1 
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/ 

PIN 1 IDENTIFIER 
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-< 2.88 (0.113) SYM 





LUMINOUS INTENSITY 
CATEGORY " 



COLOR 
BIN (3) 




HI 
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3.92 T 
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54 (0.100) TYP 
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(0.085) 



IMAGE PLANE 

(FOR REFERENCE ONLY) 

2.0 (0.08) 



PIN 




PIN 




NO. 


FUNCTION 


NO. 


FUNCTJON 


1 


w 


1$ 


<5NO (SUPPLY) 


Z 


K 


16 


ONO (LOQJC) 


3 


AO 


17 


CE 


4 


A1 


18 


DD 


6 


At 


IS 


DO 


6 


A3 


20 


m 


7 


8UBSTR. mAS 


21 


NO PIN 


8 


SUBSTR. 81 AS 


22 


NO PIN 


a 


SUBSTR, BIAS 


23 


02 


10 


A4 


24 


03 


11 


CIS 


25 


04 


ia 


CLK 


26 


08 


13 


WR 


27 


06 


14 


VCC 


28 


07 



Chiaracter Set 
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Recommended Operating Conditions 



Parameter 


^ymioi 


Min. 


Norn. 


Mix. 


Units 


Supply Voltage 


%c 


4.5 


5.0 


5.5 

, — .miii - 


V 



Electrical Ciiaracteristics Over Operating Temperature Range 

4.5 < Vcc < 5.5 V (unless otiierwise specified) 



{Parameter 


Symbol 


MIn. 


25^ C 
1VP,C13 


25«C 
MaxJi] 


Max, 


Units 


Test Conditions 


Input leakage (Input 
without pullup) 


If 








±1.0 


^A 


Vjn - to Vcc Ptns CLK, 
Dt)'D7, Ao»A4 


Input Current (input 
with pullup) 


n? 




11 


18 


30 


i«A 


Vir^-QtoVccPinsRST 
CLS, WR, RD, OE, FL 


Ice Blank 


he (BtK) 




0.5 


1.0 


1.5 


mA 


Vjn -5.0 V 


Ice B digits 

12 dots/characterC^] 


icc(V) 




200 


255 


330 


mA 


"V" on in all 8 locations 


loo 8 digits 

20 dots/character{2| 


ice m 




300 


370 


430 


mA 


*'#" on in all 8 locations 


Input Voltage High 


V(h 


2.0 






Vcc 
+0.3 V 


V 


Vcc" 6,5 V 


Input Voltage Low 


Vti 


GND 
-0.3 V 






03 


V 


Vcc = 4.5 V 


Output Voltage High 


Voh 


2.4 








V 


Vcc"4.5VJoh"-40iuA 


Output Voltage Low 
D0-D7 


Vol 








0.4 


V 


VccM.SVJol- 
1.6 mA 


Output Voltage Low CLK 










0.4 


V 


Vgc==4.6V, lol"40M 


Thermal Resistance 
10 Junction-to-Case 


ei-c 




15 






^C/W 





Notes: 

1. Vcc = 5.0 V 

2. Average Ice measured at full brightness. See Table 2 in Control Word section for Ice at lower brightness levels. Peak Ice = 28/15 x 
Average Ice (#)• 



Optical Characteristics at 25°0-^^ 



Vcc = 5.0 V, at Full Brightness 
High Efficiency Red HDSP-2112 



Description 


Symbol 


Mill. 


typical 


Max. 


Units 


Luminous Intensity 
Character average (#) 


tv 


2.5 


7.5 




mcd 


Peak Wavelength 


^(peak) 




635 




nm 


Dominant Wavelength 


M^) 




626 




nm 



Yellow HDSP-2111 



Pescription 


Symbol 


Min. 


IVpical 


Max. 


Units 


Luminous Intensity 
Character average (#) 


^v 


2.5 


7.5 




mcd 


Peak Wavelength 


>^(peak) 




583 




nm 


Dominant Wavelength 


Hci) 




585 




nm 



Note: 

3. Refers to the Initial case temperature of the device immediately prior to the light measurement. 
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AC Timing Characteristics Over Temperature Range 

Vco = 4.5 V 



Beference rtumber 


Symbol 


Oescrlpttoii 


Mill. 


Units 


1 


^acc 


DIsptay Access Time 
Write 
Head 


210 

230 


ns 


2 


tac$ 


Address Setup Time to Chip Enable 


10 


ns 


3 


tee 


Chip Enable Active Time 
Write 
Plead 


140 
160 


ns 


4 


^ach 


Address Hold Time to Chip Enable 


20 


ns 


6 


tcer 


Chip Enable Recovery Time 


60 


ns 


6 


tees 


Chip Enable Active Prior to Rising Edge of 
Write 
Read 


140 
160 


n$ 


7 


tceh 


Chip Enable Hold Time to Rising Edge of Read/Write 
Signal 





ns 


8 


tw 


Write Active Time 


100 


ns 


9 


twd 


Data Valid Prior to Rising Edge of Write Signal 


50 


ns 


10 


tdh 


Data Write Hold Time 


20 


ns 


11 


tr 


Chip Enable Active Prior to Valid Data 


160 


m 


12 


trd 


Read Active Prior to Valid Data 


75 


n$ 


13 


tdf 


Read Data Float Delay 


10 


ns 


^ 


kc 


Reset Active Time 


300 


ns 



Vcc = 4.5to5.5V 



Symbol 


Description 


25* C typical 


TO'^CMln. 


Units 


^ose 


Oscillator Frequency 


57 


28 


kHz 


Frff^l 


Display Refresh Rate 


256 


128 


Hz 


fnm 


Character Flash Rate 


2 


1 


Hz 


tstl^l 


Self Test Cycle Time 


4,6 


9.2 


Sec 



Notes: 

1- Frf = Fosc/224 2, Ff| = Fosc/28.672 3. tst = 262,144/Fosc 

Write Cycle Timing Diagram 
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INPUT PULSE LEVELS - 0.6 V TO 2.4 V 
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Read Cycle Timing Diagram 
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Electrical Description 

PIN FUNCTION 



RESET 
imX pin 1) 


Reset initializes the display. 


FLASH 
{FL, pin 2) 


PL low indicates an access to the Flash RAM and is unaffected by the 
state of address lines A3-A4. 


ADDRESS INPUTS 
{A0-A4, pins 3-6, 10) 


Each location In memory has a distinct address. Address inputs (A0-A2) 
select a specific location in the Character RAM, the Rash RAM or a 
particular row in the UDC (iJser-Defined Character) RAM. A3-'A4 are 
used to select which section of memory is accessed. Table 1 shows the 
logic levels needs to access each section of memory. 




TABLE 1 LOGIC LEVELS TO ACCESS MEMORY 


CLOCK SELECT 
{CLS, pin 11) 


K A4 A3 


Section of Memory 


Aa At Ao 


X X 


Flash RAM 


Char Address 


1 


UDC Address Register 


Don't Care 


1 1 


UDC RAM 


Row Address 


1 1 


Control Word Register 


Don't Care 


1 1 1 


Character RAM 


Char. Address 


This input is used to select either an internal or external clock source. 


CLOCK INPUT/OUTPUT 
(CLK, pin 12) 


Outputs the master clock (CLS =^ 1) or inputs a clock (CLS ^ 0} for slave 
displays. 


WRITE 
(WR, pin13) 


Data is written into the display when the WR input is low and the CE 
input is low, 


CHIP ENABLE 
(CE, pin 17) 


This input must be at a logic low to read or write data to the display and 
must go high between each read and write cycle. 


READ 
(RD, pin 18) 


Data is read from the display when the RD input is low and the CE input 
iS low 


DATA Bus 

(D0-D7, pins 19, 20, 23-28) 


The Data bus is used to read from or write to the display, 


CND^SypptY) 

(pin 16) 


This is the analog ground for the LED drivers. 


GND(|_OGtC) 
(pin 16) 


This is the digital ground for internal logic. 


VcC{POWER) 

(pin 14) 


This is the positive power supply input 


VoC(SUBSTRAT£) 

(pins 7-9) 


These pins are used to bias the IC substrate and must be connected to 
Vcc« These pins cannot be used to supply power to the display. 



DISPLAY INTERNAL BLOCK DIAGRAM 

Figure 1 shows the internal block diagram of the HDSP- 
21 IX display. The CMOS IC consists of an 8 byte Character 
RAM, an 8 bit Flash RAM, a 128 character ASCII decoder, a 
16 character ASCII decoder, a 16 character UDC RAM, a 



UDC Address Register, a Control Word Register and the 
refresh circuitry necessary to synchronize the decoding 
and driving of eight 5 x 7 dot matrix characters. The major 
user accessible portions of the display are listed below: 



Character RAM 

Flash RAM 

User-Defined Character RAM (UDC RAM) 

User-defined Character Address 
Register (UDC Address Register) 

Control Word Register 



This RAM stores either ASCII character data or a UDC RAM address. 

This is a 1 X 8 RAM which stores Flash data. 

This RAM stores the dot pattern for custom characters. 

This register is used to provide the address to the UDC RAM when the 
user is writing or reading a custom character. 

This register allows the user to adjust the display brightness, flash 
individual characters, blink, self test or clear the display. 
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RD ■ 
WR ■ 



UOC ADDR 
REGISTER 



UOC 
AODR 



-C CtR 
— PRESET 



7X0 



t^ 



-O RO 
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WORD 
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WR 
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RESET 
CHAR ADDR 



UOC 
RAM 

^:EN 
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-oi/R 

— D0-D4 

— Ao-A;t 

— UDCADDR 

— ROW SET 

— EN 

— Oo-Dj 



DOT 
DATA 



DOT 

DATA 



DOT 
DRIVERS 



8 5x7 

LED 

CHARACTERS 



WR 

Do FLASH 

Ao-Aj «AM 

RESET 

CHAR 

ADDR 



FLASH 
DATA 



ROW 
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Ielf 

TEST 



DOT 
DATA 



ROW DRIVERS 
TIMING 



INTENSITY 
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BLINK AND 

RESET CONTROL 

CLOCK 



CHAR 
ADDR 



Figure 1. HDSP-211X Internal Block Diagram 



SOLID STATE 
DISPLAYS 



RST 


CE 


WR 


RD 


1 








1 


1 






CONTROL SIGNALS 



WRITE TO DISPLAY 
READ FROM DISPLAY 



RST 


CE 


WR 


RD 


1 








1 


1 






CONTROL SIGNALS 



WRITE TO DISPLAY 
READ FROM DISPLAY 



FL A4 



A2 Ai Aq 



1 


1 


1 


CHARACTER 
ADDRESS 



000 = LEFT MOST 
111 = RIGHT MOST 



CHARACTER RAM ADDRESS 



D7 


De 


D5 


D4 


D3 D2 Di 


Do 





128 ASCII CODE 


1 


X 


X 


X 


UDC CODE 



CHARACTER RAM DATA FORMAT 



DIGo 


DIG1 


DIG2 


DIG3 


DIG4 


DIG5 


DiGe 


DIG7 


000 


001 


010 


Oil 


100 


101 


110 


111 


SYMBOL IS ACCESSED IN LOCATION 

SPECIFIED BY THE CHARACTER ADDRESS ABOVE 



DISPLAY 

= LOGIC 0; 1 = LOGIC 1; X = DO NOT CARE 



X X X 



UDC ADDRESS REGISTER ADDRESS 



D7 


De 


D5 


D4 


D3 


Da D, 


Do 


X 


X 


X 


X 


UDC CODE 



UDC ADDRESS REGISTER DATA FORMAT 



WRITE TO DISPLAY 
READ FROM DISPLAY 



R-Sf 


CE 


WR 


RD 


, 








1 


1 






CONTROL SIGNALS 



FL A4 A3 A2 Ai Aq 



1 





1 


ROW SELECT 



000 = ROW 1 
110 .= ROW 7 



UDC RAM ADDRESS 



Figure 2. Logic Levels to Access tiie Character RAI\/I 

CHARACTER RAM 

Figure 2 shows the logic levels needed to access the 
HDSP-211X Character RAM. Address lines A0-A2 are used 
to select the location in the Character RAM. Two types of 
data can be stored in each Character RAM location: an 
ASCII code or a UDC RAM address. Data bit D7 is used to 
differentiate between an ASCII character and a UDC RAM 
address. D7 = enables the ASCII decoder and D7 = 1 
enables the UDC RAM. Dq-Ds are used to input ASCII data 
and D0-D3 are used to input a UDC address. 



D7 


Dfl 


D5 


D4 


Da D2 Di 


Do 


X 


X 


X 


DOT DATA 



UDC RAM C C 

DATA FORMAT 9 ° 



= LOGIC 0; 1 = LOGIC 1; X = DO NOT CARE 



Figure 3. Logic Leveis to Access a UDC Character 



UDC RAM AND UDC ADDRESS REGISTER 

Figure 3 shows the logic levels needed to access the UDC 
RAM and the UDC Address Register. The UDC Address 
Register is eight bits wide. The lower four bits (D0-D3) are 
used to select one of the 16 UDC locations. The upper four 
bits (D4-D7) are not used. Once the UDC address has been 
stored in the UDC Address Register, the UDC RAM can be 
accessed. 

To completely specify a 5 x 7 character requires eight write 
cycles. One cycle is used to store the LlDC RAM address in 
the UDC Address Register. Seven cycles are used to store 
dot data in the UDC RAM. Data is entered by rows. One 
cycle is needed to access each row. Figure 4 shows the 
organization of a UDC character assuming the symbol to 
be stored is an "F". A0-A2 are used to select the row to be 
accessed and D0-D4 are used to transmit the row dot data. 
The upper three bits (D5-D7) are ignored. Dq (least signifi- 
cant bit) corresponds to the right most cblumn of the 5 x 7 
matrix and D4 (most significant bit) corresponds to the left 
most column of the 5x7 matrix. 



c c c 


C C 




















L L L 


L L 








12 3 


4 5 




UDC 


HEX 


D4 D3 D2 Di Dg 




CHARACTER 


CODE 


1 1 1 


1 1 


R0W1 




IF 


1 





ROW 2 




10 


1 





ROW 3 




10 


1 1 1 


1 , 


ROW 4 


. * * * 


ID 


1 





ROWS 




10 


10 





ROW 6 




10 


1 





ROW 7 




10 


IGNORED 











= LOGIC 0; 1 = LOGIC 1; * = ILLUMINATED LED. 



Figure 4. Data to Load "F" into the UDC RAiVi 
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RST 


CE 


WR 


RD 


1 








1 


1 





1 






WRITE TO DISPLAY 
READ FROM DISPLAY 



CONTROL SIGNALS 



A3 A2 Ai Aq 






X 


X 


CHARACTER 
ADDRESS 



000 = LEFT MOST 
111= RIGHT MOST 



FLASH RAM ADDRESS 



D7 


D6 


D5 


D4 


D3 


02 


Di 


Do 


X 


X 


X 


X 


X 


X 


X 





1 



REMOVE FLASH AT 
SPECIFIED DIGIT LOCATION 
STORE FLASH AT 
SPECIFIED DIGIT LOCATION 



FLASH RAM DATA FORMAT 

= LOGIC 0; 1 = LOGIC 1; X = DO NOT CARE 



Figure 5. Logic Leveis to Access the Flash RAiVI 



FLASH RAM 

Figure 5 shows tlie logic levels needed to access the Flash 
RAM. The Flash RAM has one bit associated with each 
location of the Character RAM. The Flash input is used to 
select the Flash RAM. Address lines A3-A4 are ignored. 
Address lines A0-A2 are used to select the location in the 
Flash RAM to store the attribute. Dq is used to store or 
remove the flash attribute. Dq = "1" stores the attribute and 
Dq = "0" removes the attribute. 

When the attribute is enabled through bit 3 of the Control 
Word and a "1" is stored in the Flash RAM, the correspond- 
ing character will flash at approximately 2 Hz. The actual 
rate is dependent on the clock frequency. For an external 
clock the flash rate can be calculated by dividing the clock 
frequency by 28,672. 

Control word Register 

Figure 6 shows how to access the Control Word Register. 
This is an eight bit register which performs five functions. 
They are Brightness control, Flash RAM control, Blinking, 
Self Test and Clear. Each function is independent of the 
others. However, all bits are updated during each Control 
Word write cycle. 



RST 


CE 


WR 


RD 


1 








1 


1 






WRITE TO DISPLAY 
READ FROM DISPLAY 



CONTROL SIGNALS 



X X X 



CONTROL WORD ADDRESS 



D7 De D5 D4 D3 



c 


S 


S 


BL 


F 


B 


B 


B 














on 


100% 












1 


80% 












1 


53% 












1 1 


40% 












1 


27% 












1 1 


20% 












1 1 


13% 












1 1 1 J 













DISABLE FLASH 










1 ENABLE FLASH 








DISABLE BLINKING 








1 ENABLE BLINKING 




X NORMAL OPERATION; X IS IGNORED 




1 X START SELF TEST; RESULT GIVEN IN X 












X = FAILED 


X = 1 PASSED 







BRIGHTNESS 

CONTROL 

LEVELS 



NORMAL OPERATION 

1 CLEAR FLASH AND CHARACTER RAMS 



CONTROL WORD DATA FORMAT 

= LOGIC 0; 1 = LOGIC 1; X = DO NOT CARE 



Figure 6. Logic Levels to Access the Control Word Register 



TABLE 2. CURRENT REQUIREiVIENTS AT DIFFERENT 
BRIGHTNESS LEVELS 







% 






Symbol 


Da Dt Do 


Brightness 


25^CTyp. 


Units 


tcc(V) 





100 


200 


mA 




1 


80 


160 


mA 




1 


53 


106 


mA 




1 1 


40 


80 


mA 




1 


27 


64 


mA 




1 1 


20 


40 


mA 




1 1 


13 


26 


mA 



BRIGHTNESS (BITS 0-2) 

Bits 0-2 of the Control Word adjust the brightness of the 
display. Bits 0-2 are interpreted as a three bit binary code 
with code (000) corresponding to maximum brightness and 
code (111) corresponding to a blanked display. In addition 
to varying the display brightness, bits 0-2 also vary the 
average value of Ice- 'cc can be calculated at any brightness 
level by multiplying the percent brightness level by the 
value of Ice at the 100% brightness level. These values of 
Ice are shown in Table 2. 

FLASH FUNCTION (BIT 3) 

Bit 3 determines whether the flashing character attribute is 
on or off. When bit 3 is a "1", the output of the Flash RAM is 



checked. If the content of a location in the Flash RAM is a 
"1", the associated digit will flash at approximately 2 Hz. For 
an external clock, the blink rate can be calculated by diving 
the clock frequency by 28,672. If the flash enable bit of the 
Control Word is a "0", the content of the Flash RAM is 
ignored. To use this function with multiple display systems 
see the Reset section. 

BLINK FUNCTION (BIT 4) 

Bit 4 of the Control Word is used to synchronize blinking of 
all eight digits of the display. When this bit is a "1" all eight 
digits of the display will blink at approximately 2 Hz. The 
actual rate is dependent on the clock frequency. For an 
external clock, the blink rate can be calculated by dividing 
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the clock frequency by 28,672. This function will overrride 
the Flash function when it is active. To use this function 
with multiple display systems see the Reset section. 

SELF TEST FUNCTION (BITS 5,6) 

Bit 6 of the Control Word Register is used to initiate the self 
test function. Results of the internal self test are stored in 
bit 5 of the Control Word. Bit 5 is a read only bit where bit 5 
= "1" indicates a passed self test and bit 5 = "0" indicates a 
failed self test. 

Setting bit 6 to a logic 1 will start the self test function. The 
built-in self test function of the IC consists of two internal 
routines which exercises major portions of the IC and 
illuminates all of the LEDs. The first routine cycles the 
ASCII decoder ROM through all states and performs a 
checksum on the output. If the checksum agrees with the 
correct value, bit 5 is set to "1". The second routine 
provides a visual test of the LEDs using the drive cicuitry. 
This is accomplished by writing checkered and inverse 
checkered patterns to the display. Each pattern is displayed 
for approximately 2 seconds. 

During the self test function the display must not be 
accessed. The time needed to execute the self test function 
is calculated by multiplying the clock period by 262,144. 
For example: assume a clock frequency of 58 KHz, then the 
time to execute the self test function frequency is equal to 
(262,144/58,000) = 4.5 second duration. 

At the end of the self test function, the Character RAM is 
loaded with blanks, the Control Word Register is set to 
zeros except for bit 5, and the Flash RAM is cleared and 
the UDC Address Register is set to all ones. 

CLEAR FUNCTION (BIT 7) 

Bit 7 of the Control Word will clear the Character RAM and 
Flash RAM. The ASCII character code for a space will be 
loaded into the Character RAM to blank the display. The 
UDC RAM, UDC Address Register and the remainder of 
■the Control Word are unaffected. 



Display Reset 



Figure 7 shows the logic levels needed to Reset the 
display. The display should be Reset on power-up. The 
external Reset clears the Character RAM, Flash RAM, 
Control Word Register and resets the internal counters. All 
displays which operate with the same clock source must be 
simultaneously reset to synchronize the Flashing and Blink- 
ing functions.. 



RST 


CE 


WR 


RD 


FL 


A4-A0 D7-D0 





1 


X 


X 


X 


X 


X 



= LOGIC 0; 1 = LOGIC 1; X = DO NOT CARE 

NOTE: 

IF RST, CE AND WR ARE LOW, UNKNOWN 

DATA MAY BE WRITTEN INTO THE DISPLAY. 



Figure 7. Logic Levels to Reset the Display 



Mechanical and Electrical 
Considerations 

The HDSP-211X is a 28 pin dual-in-line package with 26 
external pins, which can be stacked horizontally and 
vertically to create arrays of any size. The HDSP-211X is 
designed to operate continuously from -20° C to +70° C 
with a maximum of 20 dots on per character Illuminating 
all thirty-five dots at full brightness is not recommended. 

The HDSP-211X is assembled by die attaching and wire 
bonding 280 LED chips and a CMOS IC to a thermally 
conductive printed circuit board. A polycarbonate lens is 
placed over the PC board creating an air gap over the LED 
wire bonds. A protective cap creates an air gap over the 
CMOS IC. Backfill epoxy environmentally seals the display 
package. This package construction makes the display 
highly tolerant to temperature cycling and allov^s wave 
soldering. 

The inputs to the IC are protected against static discharge 
and input current latchup. However, for best results standard 
CMOS handling precautions should be used. Prior to use, 
the HDSP-211X should be stored in antistatic tubes or in 
conductive material. During assembly, a grounded conduct- 
ive work area should be used, and assembly personnel 
should wear conductive wrist straps. Lab coats made, of 
synthetic material should be avoided since they are prone 
to static build-up. Input current latchup is caused when the 
CMOS inputs are subjected to either a voltage below 
ground (Vjn < ground) or to a voltage higher than Vcc (Vjn > 
Vcc). and when a high current is forced into the input. To 
prevent input current latchup and ESD damage, unused 
inputs should be connected either to ground or to Vcc- 
Voltages should not be applied to the inputs until Vcc has 
been applied to the display. 

Thermal Considerations 

The HDSP-211X has been designed to provide a low thermal 
resistance path for the CMOS IC to the 26 package pins. 
This heat is then typically conducted through the traces of 
the printed circuit board to free air. For most applications 
no additional heatsinking is required. 

Measurements were made on.a 32 character display string 
to determine the thermal resistance of the display assembly. 
Several display boards were constructed using 62 mil printed 
circuit material, and 1 ounce copper 20 mil traces. Some of 
the device pins were connected to a heatsink formed by 
etching a copper area on the printed circuit board sur- 
rounding the display. A maximum metalized printed circuit 
board was also evaluated. The junction temperature was 
measured. for displays soldered directly to these PC boards, 
displays installed in sockets, and finally displays installed in 
sockets with a filter over the display to restrict airflow. The 
results of these thermal resistance measurements, ©jg, are 



shown in Table 3 and include the affects of 



'jc- 
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TABLE 3. THERMAL RESISTANCE, 0ja, USING VARIOUS 
AMOUNTS OF HEATSINKING MATERIAL. 



Heatsinktng 


IW/Sockets 


W/i Sockets 


W/Sockets 


units 


Metal 


W/0 Filter 


V#iFilter 


WFIIter 




per device 


(avg.) 


(avg,) 


(avg.) 




sq. in. 













31 


30 


35 


^C/W 


1 


31 


28 


33 


°c/w 


3 


30 


26 


33 


°cm 


Max. Metal 


29 


25 


32 


°c/w 


4 board 


30 


27 


33 


^CAA/ 


avg. 











Ground Connections 

Two ground pins are provided to keep tine internal IC logic 
ground clean. The designer can, when necessary, route the 
analog ground for the LED drivers separately from the 
logic ground until an appropriate ground plane is available. 
On long interconnects between the display and the host 
system, the designer can keep voltage drops on the analog 
ground from affecting the display logic levels by isolating 
the two grounds. 

The logic ground should be connected to the same ground 
potential as the logic interface circuitry. The analog ground 
and the logic ground should be connected at a common 
ground which can withstand the current introduced by the 
switching LED drivers. When separate ground connections 
are used, the analog ground can vary from -0.3 V to +0.3 V 
with respect to the logic ground. Voltage below -0.3 V can 
cause all dots to be on. Voltage above +0.3 V can cause 
dimming and dot mismatch. 

Soldering and Post Solder 
Cleaning Instructions for the 

HDSP-211X 

The HDSP-211X may be hand soldered or wave soldered 
with SN63 solder. When hand soldering it is recommended 
that an electronically temperature controlled and securely 
grounded soldering Iron be used. For best results, the iron 
tip temperature should be set at 315° C (600° F). For wave 
soldering, a rosin-based RMA flux can be used. The solder 
wave temperature should be set at 245° C ±5°C (473° F 
±9° F), and the dwell in the wave should be set between 172 



to 3 seconds for optimum soldering. The preheat temper- 
ature should not exceed 105° C (221 °F) as measured on the 
solder side of the PC board. 

Post solder cleaning may be performed with a solvent or 
aqueous process. For solvent cleaning, Allied Chemical's 
Genesolv DES, Baron Blakeslee's Blaco-Tron TES or DuPont's 
Freon TE may be used. These solvents are azeotropes of 
trichlorotrifluoroethane FC-113 with low concentrations of 
ethanol (5%). The maximum exposure time in the solvent 
vapors at boiling temperature should not exceed 2 minutes. 
Solvents containing high concentrations of alcohols such 
as methanol, ketones such as acetone, or chlorinated solvents 
should not be used as they will chemically attack the 
polycarbonate lens. Solvents containing trichloroethylene 
FC-111 or FC-112 and trichloroethylene (TCE) are also not 
recommended. 

An aqueous cleaning process may be used. A saponifier, 
such as Kesterbio-kleen Formula 5799 or its equivalent, 
may be added to the wash cycle of an aqueous process to 
remove rosin flux residues. Organic acid flux residues must 
be thoroughly removed by an aqueous cleaning process to 
prevent corrosion of the leads and solder connections. The 
optimum water temperature is 60° C (140° F). The maximum 
cumulative exposure of the HDSP-211X to wash and rinse 
cycles should not exceed 15 minutes. For additional in- 
formation on soldering and post solder cleaning, see Ap- 
plication Note 1027 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
readability in the end user's ambient lighting conditions. 
The concept is to employ both luminance and chrominance 
contrast techniques. These enhance readability by having 
the OFF-dots blend into the display background and the 
ON-dots vividly stand out against the same background. 
Contrast enhancement may be achieved by using one of 
the following suggested filters: 

HDSP-2112 

Panelgraphic SCARLET RED 65 or GRAY 10 
SQL Homalite H100-1670 RED or -1265 GRAY 
3M Louvered Filter R6310 RED or N0210 GRAY 

HDSP-2111 

Panelgraphic AMBER 23 or GRAY 10 

SGL Homalite H100-1720 AMBER or -1265 GRAY 

3M Louvered Filter N0210 GRAY 

For additional information on contrast enhancement see 
Application Note 1015. 
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(VI 



HEWLETT 
PACKARD 



FOUR CHARACTER 

2.85mm (0-112 in.) 

SMART 
ALPHANUMERIC DISPLAY 



HPDM414 



Features 



• SMART ALPHANUMERIC DISPLAY 

Built-in RAM, ASCII Decoder and 
LED Drive Circuitry 

• WIDE OPERATING TEMPERATURE RANGE 

— 40°Cto+85°C 

• FAST ACCESS TIME 

160 ns 

• EXCELLENT ESD PROTECTION 

Built-in Input Protection Diodes 

• CMOS IC FOR LOW POWER CONSUMPTION 

• FULL TTL COMPATIBILITY OVER OPERATING 
TEMPERATURE RANGE 

V|L = 0.8V 
V|H = 2.0V 

• WAVE SOLDERABLE 

• RUGGED PACKAGE CONSTRUCTION 

• END-STACKABLE 

• WIDE VIEWING ANGLE 



Description 



The HPDL-1414 is a smart 2.85 mm (0.112") four character, 
sixteen-segment, red GaAsP display. The on-board CMOS 
IC contains memory, ASCII decoder, multiplexing circuitry 
and drivers. The monolithic LED characters are magnified by 
an immersion lens which increases both character size and 
luminous intensity. The encapsulated dual-in-line package 
provides a rugged, environmentally sealed unit. 

The HPDL-1414 incorporates many improvements over 
competitive products. It has a wide operating temperature 
range, very fast IC access time and improved ESD 
protection. The display is also fully TTL compatible, wave 
solderable and highly reliable. This display is ideally suited 
for industrial and commercial applications where a good- 
looking, easy-to-use alphanumeric display is required. 




Typical Applications 

o PORTABLE DATA ENTRY DEVICES 

• MEDICAL EQUIPMENT 

• PROCESS CONTROL EQUIPMENT 

• TEST EQUIPMENT 

o INDUSTRIAL INSTRUMENTATION 

o COMPUTER PERIPHERALS 

• TELECOMMUNICATION INSTRUMENTATION 



Absolute Maximum Ratings 

Supply Voltage, Vcc to Ground ......... . . -0.5 V to 7.0 V 

Input Voltage, Any Pin to Ground -0.5 V to Vcc+0.5 V 

Free Air Operating 

Temperature Range, Ta -40° C to +85° C 

Relative Humidity (non-condensing) at 65°C 90% 

Storage Temperature, Ts -40° C to +85° C 

Maximum Solder Temperature, 1 .59 mm (0.063 in.) 

below Seating Plane, t<5 sec 260°C 
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Package Dimensions 




\ 



ek 



0.25 t 0,13 ^ 
<a010i 0,005) * 



PIN 1 IDENTIFIER 

PARTNUMBSft 

DATE CODE (YEAR, WEEK) 

LUMINOUS INTENSITY CATEGORY 



4.10 
10.160) 



PIN 
NO. 


FUNCTION 


PIN 
NO. 


FUNCTION 


1 
2 
3 
4 
5 
6 


Db DATA INPUT 

D4DATA INPUT 

WR WRITE 

Ai ADDRESS INPUTS 

Ao ADDRESS INPUTS 

Vcc 


7 
8 
9 
10 
11 
12 


GND 

Do DATA INPUT 
Di DATA INPUT 
D2 DATA INPUT 
D3 DATA INPUT 
De DATA INPUT 



0.51 1 0.13 ^ 
{0.020*0.005) ' 



NOTES^ 

1. UNLESS OTHERWISE SPECtFlEO THE TOLERANCE 

ON AU DIMEfiSlONS IS 0.25 mm (0.010 iti.). 
a. DIMENSIONS IN wm (inches). 



Recommended Operating Conditions 



Parameter 


Symbol 


MIn. 


Norn. 


Max. 


Units 


Supply Voltage 


Vcc 


4.5 


6.0 


5.5 


V 


input Voltage High 


VJH 


2.0 






V 


Input Voltage low 


VlL 






0.8 


V 



DC Electrical Characteristics Over Operating Temperature Range 

TYPICAL VALUES 



f*arameter 


Symbol 


Units 


^40*^0 


~20<^C 


25^ C 


85^0 


Test Condition 


Ice 4 digits on (10 seg/cligtt)n.2i 


icc 


mA 


90 


85 


70 


60 


Vcc ^ 5.0 V 


Ice Blank 


Ice® 


mA 


1,8 


1.5 


1,2 


11 


Vcc ^ 5.0 V 
BL = 0.8 V 


Input Current, Max. 


III 


mA 


23 


20 


17 


12 


Vcc ^ 5.0 V 
ViN = 0.8 V 



GUARANTEED MAXIMUM VALUES 



Parameter 


Symbol 


Units 


25^C 
Vcc == 5.0 V 


Maximum Over 

Operating Temperature 

Range 

Vcc = 5.5 V 


Ice 4 digits on 110 seg/dlgjt)^i^! 


Ice 


mA 


90 


130 


Ice Blank 


Icc (Bl) 


mA 


2.3 


4.0 


Input Current, Max, 


III 


M 


30 


50 


Power Dissipatjon^^i 


^D 


mW 


450 


715 



Notes: 

1 . "%" illuminated in all four characters. 

2. Measured at five seconds. 

3. Power dissipation = Vcc • Icc (10 seg.). 
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AC Timing Characteristics Over Operating Temperature 
Range at Vcc = 4.5V 



Parameter 


Symbol 


-20'^ C 


2S^C 




Units 


Address Setup Time 


tAS 


90 


115 


150 


ns 


Write Delay Time 


tWD 


10 


15 


20 


ns 


Write Time 


tw 


80 


100 


130 


m 


Data Setup Time 


tos •' 


40 


60 


80 


ns 


Data Hold Time 


tOH 


40 


45 


50 


hS 


Address Hold Time 


UN 


40 


45 


60 


ns 


Access Time 




130 


160 


200 


ns 


Refresh Rate 




420-790 


310-630 


270-550 


Hz 



Optical Characteristics 



Pdfditieter 


Symbol 


Test Condition 


mn. 


Typ. 


Units 


Peak Luminous intensity per digit, 
B segments on (character average) 


Iv Peak 


Vcc«*5.0V 

*'x" uigminated in 

all 4 digits, 


0.4 


1.0 


mcd 


Peak Wavelength 


Apeak 






655 


nm 


Dominant Wavelength 


Ad 






540 


nm 


Off Axis Viewing Angle 








±40 


degrees 


Digit Size 








2.85 


mm 



Timing Diagram 



Ao 
Ai 



X 






\ 



A 



2.0 V 
0.8 V 



X 



:k 



2.0 V 
0.8 V 
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Magnified Character Font 
Description 




Reiative Luminous intensity 
vs. Temperature 



-40 -20 20 40 60 80 100 

Ta - AMBIENT TEMPERATURE - {°C) 



Eiectricai Description 

Figure 1 shows the internal block diagram of the HPDL-1414. 
it consists of two parts: the display LEDs and the CMOS IC. 
The CMOS IC consists of a four-word ASCII memory, a 64- 
word character generator, 17 segment drivers, four digit 
drivers, and the scanning circuitry necessary to multiplex the 
four monolithic LED characters. In normal operation, the 
divide-by-four counter sequentially accesses each of the four 
RAM locations and simultaneously enables the appropriate 
display digit driver. The output of the RAM is decoded by the 
character generator which, in turn, enables the appropriate 
display segment drivers. Seven-bit ASCII data is stored in 
RAM. Since the display uses a 64-character decoder, half of 
the possible 128 input combinations are invalid. For each 
display location where D5=D6 in the ASCII RAM, the display 
character is blanked. 

Data is loaded into the display through the DATA inputs 
(De-Do), ADDRESS inputs (A1-A0), and WRITE (WR). After a 
character has been written to memory, the IC decodes the 
ASCII data, drives the display and refreshes it without any 
external hardware or software. 



The HPDL-1414 uses 12 pins to control the CMOS IC. 
Figure 1 shows the effect these inputs have on the display. 

DATA INPUTS Seven bit ASCII data is entered into 

(Do-De, pins 1 , 2, 8-1 2) memory via the DATA inputs. 

ADDRESS INPUTS Each location in memory has a 
(A1-A0, pins 4 and 5) distinct address. ADDRESS inputs 
enable the designer to select a 
specific location in memory to store 
data. Address 00 accesses the far 
right display location. Address 11 
accesses the far left location. 



WRITE (WR, pin 3) 

Vcc and GND 
(pins 6 and 7) 



Data is written into the display when 
the WR input is low. 

These pins supply power to the 
display. 



DATA INPUTS (De-Do) - 



ADDRESS INPUTS (Ai-Aq) - 



D0-D4 
D5 



WHITE 

1 



WRITE (WR)- 



INTERMAt 



64;<17 
CHARACTER 
DECODER 



-7^7 



:^E> 



10F4 
DECODER 



SEGMENT 
DRIVERS 



3 a 

2 2 

DIGIT 

DRIVERS 



-kr 



Figure 1. HPDL-1414 Internal Block Diagram 
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Wr 


At Ao 


De 


Ds 


O4 


03 


O2 


Di 


Oo 


DtGaDrOaO^c^t^^Oo 


L 
L 
L 

L 


L L 
L H 
H L 
N H 


a 
b 
c 
d 


a 
b 
c 


a 
b 

c 


a 
b 
c 
d 


a 
b 
c 
d 


a 

b 
c 

d 


a 
b 
c 
d 


NO NO NC R 
NC NC M NC 
NO C HO NC 
U NC NC NC 


H 


X X 


X 


X 


X 


X 


X 


X 


X 


Previousiy Written 
Data 



L= LOGIC LOW INPUT 
H = LOGIC HIGH INPUT 
X = DON'T CARE 



Figure 2. Write Trutli Table 



"a" = ASCII CODE CORRESPONDING TO SYMBOL " R " 
NC= NO CHANGE 



UsingtheHPDL-i4l4with 
iviicroprocessors 

Figures 3 and 4 show liow to connect the HPDL-1414 to a 
IVIotorola 6800 or an Intel 8085. The major differences 
between the two circuits are: 

1. The 6800 requires two latches to store the ADDRESS 
and ASCII DATA information to increase the address 
and data input hold times. 

2. The 6800 requires a flip-flop to delay the display 
WRITE signal to increase the address input setup time. 



ADDRESS inputs (Ai and Ao) are connected to microproces- 
sor addresses Ai and Ao. A 74LS138 may be used to 
generate individual display WRITE signals. Higher order 
microprocessor address lines are connected to the 74LS138. 
The microprocessor write line must be wired to one of the 
active low enable inputs of the 74LS138. Both figures are 
formatted with address being the far right display character. 



MICROPROCESSOR 
DATA BUS 




*USED FOR HIGHER ORDER ADDRESS DECODING 



Figure 3: l\/lemory IVIapped Interface for the 6800 
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DATA LINES 

FROM 

MICROPROCESSOR 



D6 
D5 
D4 
D3 
02 
Dl 
Do 



10 11 1 2 12 
1^0^^ Ol Ui D} O4 0» l>« 



XXXF WS Af Ao 



•ti 



A4- 
A3- 
A2- 



1> 



Ai- 
Ao- 



D() Ol ^i Hi D< Us Ob 



SV^ A, Ao 



Da i^ii Oa <5j 04 Ds Ofi 



W^ At Aq 



D(j Ot 0? Oi O4 Oj D5 



*USE FOR HIGHER ORDER ADDRESS DECODING. 



Figure 4. Memory Mapped Interface for the 8085 
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BITS 


Dl 

Do 













1 




1 





1 
1 • 




1 






1 

1 



1 

1 




1 
1 
1 


1 





1 


1 


1 

1 



1 


1 
1 


1 
1 




1 
1 

1 


1 

1 
1 



1 
1 
1 
1 


^6 D5 D4 


HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


D 


E 


F 


1 


2 


(space) 


/ 


K 


dJ 


5 


% 


Sj 


/ 


< 


> 


JK 


+ 


/ 


— 




/ 


1.1 


3 





1 


a 


3 


H 


5' 


e 


1 


B 


g 


— 


/ 


Z 


iz ■ 


\ 


? 


1 


4 


3 


R 


B 


C 


U 


E 


r 


B 


H 


I 


J 


K 


L 


M 


N 


D 


1 1 


5 


p 


□ 


R 


5 


T 


U 


1/ 


W 


X 


Y 


Z 


r 


\ 


1 


/\ 






Figure 5. HPDL-1414 ASCII Character Set 



Mechanical and Electrical 
Considerations 

The HPDL-1414 is a 12 pin dual-in-line package which can 
be stacked horizontally and vertically to create arrays of any 
size. The HPpL-1414 is designed to operate continuously 
from -40° C to +85° C for all possible input conditions. 

The HPDL-1414 is assembled by die attaching and wire 
bonding the four GaAsP/GaAs monolithic LED chips and 
the CMOS IC to a high temperature printed circuit board. An 
immersion lens is formed by placing the PC board assembly 
into a nylon lens filled with epoxy. A plastic cap creates an 
air gap to protect the CMOS IC. Backfill epoxy environmen- 
tally seals the display package. This package construction 
gives the display a high tolerance to temperature cycling. 

The inputs to the CMOS IC are protected against static dis- 
charge and input current latchup. However, for best results, 
standard CMOS handling precautions should be used. Prior 
to use, the HPDL-1414 should be stored in anti-static tubes 
or conductive material. A grounded conductive assembly 
area should be used, and assembly personnel should wear 
conductive wrist straps. Lab coats made of synthetic materi- 
als should be avoided since they may collect a static charge. 
Input current latchup is caused when the CMOS inputs are 
subjected either to a voltage below ground (Vin < ground) or 
to a voltage higher than Vcc (Vin > Vcc), and when a high 
current is forced into the input. 



Soldering and Post Solder 
Cleaning instructions for the 

HPDL-1414 

The HPDL-1414 may be hand soldered or wave soldered 
with SN63 solder. Hand soldering may be safely performed 
only with an electronically temperature-controlled and 
securely grounded soldering iron. For best results, the iron 
tip temperature should be set at 31 5° C (600° F). For wave 
soldering, a rosin-based RMA flux or a water soluble organic 
acid (OA) flux can be used. The solder wave temperature 
should be 245°C ±5°C (473°F ±9°F), and the dwell in the 
wave should be set at 1 1/2 to 3 seconds for optimum solder- 
ing. Preheat temperature should not exceed 93° C (200° F) as 
measured on the solder side of the PC board. 



Post solder cleaning may be performed with a solvent or 
aqueous process. For solvent cleaning. Allied Chemical 
Genesolv DES, Baron Blakeslee Blaco-Tron TES or DuPont 
Freon TE can only be used. These solvents are azeotropes of 
trichlorotrifluoroethane FC-113 with low concentrations of 
ethanol (5%). The maximum exposure time in the solvent 
vapors at boiling temperature should not exceed 2 minutes. 
Solvents containing high concentrations of alcohols, pure 
alcohols, isopropanol or acetone should not be used as they 
will chemically attack the nylon lens. Solvents containing 
trichloroethane FC-111 or FC-112 and trichloroethylene 
(TCE) are not recommended. 

An aqueous cleaning process is highly recommended. A 
saponifier, such as Kester Bio-kleen Formula 5799 or equi- 
valent, may be added to the wash cycle of an aqueous 
process to remove rosin flux residues. Organic acid flux 
residues must be thoroughly removed by an aqueous clean- 
ing process to prevent corrosion of the leads and solder 
connections. The optimum water temperature is 60° C 
(140°F). The maximum cumulative exposure of the HPDL- 
1414 to wash and rinse cycles should not exceed 15 minutes. 
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Optical Considerations/ 
Contrast Enhancement 

The HPDL-1414 display uses a precision aspheric immersion 
lens to provide excellent readability and low off-axis distor- 
tion. The aspheric lens produces a magnified character 
height of 2.85 mm (0.112 in.) and a viewing angle of ±40 
degrees. These features provide excellent readability at dis- 
tances of up to 1.5 meters (4 feet). 

Each HPDL-1414 display is tested for luminous intensity and 
marked with an intensity category on the side of the display 
package. To ensure intensity matching for multiple package 



applications, mixing intensity categories for a given panel is 
not recommended. 

The HPDL-1414 display is designed to provide maximum 
contrast when placed behind an appropriate contrast 
enhancement filter. Some suggested filters are Panelgraphic 
Ruby Red 60, Panelgraphic Dark Red 63, SGL Homalite 
HI 00-1 650, Rohm and Haas 2423, Chequers Engraving 118, 
and 3M R6510. For further information on contrast 
enhancement, see Hewlett-Packard Application Note 1015. 
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Hiel 



HEWLETT 
PACKARD 



FOUR CHARACTER 

41 mm (0.16 in J 

SMART 
ALPHANUMERIC DISPLAY 



HPD^2416 



Features 



• SMART ALPHANUMERIC DISPLAY 
Built-in RAM, ASCII Decoder, and LED Drive 
Circuitry 

• WIDE OPERATING TEMPERATURE RANGE 
^0°Cto+85°C 

• VERY FAST ACCESS TIME 
160 ns 

• EXCELLENT ESD PROTECTION 
Built-in Input Protection Diodes 

• CMOS IC FOR LOW POWER CONSUMPTION 

• FULL TTL COMPATIBILITY OVER OPERATING 
TEMPERATURE RANGE 

V|L = 0.8 V 
V|H = 2.0 V 

• WAVE SOLDERABLE 

• RUGGED PACKAGE CONSTRUCTION 

• END-STACKABLE 

• WIDE VIEWING ANGLE 



Description 



The HPDL-2416 has been designed to incorporate several 
improvements over competitive products. It has a wide 
operating temperature range, fast IC access time and 
improved ESD protection. The HPDL-2416 is fully TTL 
compatible, wave solderable, and highly reliable. This display 
is ideally suited for industrial and commercial applications 
where a good looking, easy-to-use alphanumeric display is 
required. 

The HPDL-2416 is a smart 4.1 mm (0.16 in) four character, 
sixteen-segment red GaAsP display. The on-board CMOS 
IC contains memory, ASCII decoder, multiplexing circuitry, 
and drivers. The monolithic LED characters are magnified 
by an immersion lens which increases both character size 
and luminous intensity. The encapsulated dual-in-line 
package construction provides a rugged, environmentally 
sealed unit. 




Typical Applications 

o PORTABLE DATA ENTRY DEVICES 

• MEDICAL EQUIPMENT 

• PROCESS CONTROL EQUIPMENT 

• TEST EQUIPMENT 

• INDUSTRIAL INSTRUMENTATION 

• COMPUTER PERIPHERALS 

• TELECOMMUNICATION EQUIPMENT 

Absolute Maximum Ratings 

Supply Voltage, Vcc to Ground -0.5 V to 7.0 V 

Input Voltage, Any Pin to Ground . . . -0.5 V to Vcc+0.5 V 
Free Air Operating, No Cursors Onf] 

Temperature Range, Ta -40° C to +85° C 

Relative Humidity (non-condensing) at 65° C 90% 

Storage Temperature, Ts ^0° C to +85° C 

Maximum Solder Temperature, 1.59 mm (0.063 in.) 
belowSeating Plane, t<5 sec 260°C 

Note: 

1. Free air operating temperature range: 
Ta>75°C No Cursors On Ta<60°C 3 Cursors On 

Ta<75°C 1 Cursor On Ta<55°C 4 Cursors On 

Ta<68°C 2 Cursors On 
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Package Dimensions 



20.07 
(0.790) 



■6.35 (0.250) TYP. 



4.10 Rpc 
(0.160) "^'^• 




PART NUMBER 
AND DATE CODE 



LUMINOUS INTENSITY CATEGORY 



PIN 1 IDENTIFIER 




PIN 




PIN 




NO. 


FUNCTION 


NO. 


FUNCTION 


1 


Cif CHIP EiMA»LE 


10 


GND 


2 


CI2 CHIP In ABLE 


11 


Do DATA INPUT 


3 


12 


Di DATA JPJPUT 


4 


cimmmsof\ EhJAstE 


13 


D2 DATA INPUT 


5 


Cti CUiSOR SELECT 


14 


D3 DAT* INPUT 


6 


M wrIIe 


16 


De DATllMPUT 


7 


ADUi ESS INPUT Aj 


16 


Da DATlliilUT 


8 


ADDRESS INPUT Ao 


17 


D4 DAii*miiUT 


9 


Mcc 


18 


gfllDlSiiAV BLANK 



t .013 TYP 
+ 0.005) 



2.54 (0.100) TYP. 



NOTES; 

1. UNLESS OTHERWISE SPECIFIED, THE TOLERANCE ON ALL DIMENSIONS IS 0.254 mm (0.010 IN.) 

2. DIMENSIONS IN mm (INCHES). 



Recommended Operating Conditions 



Parameter 


Symbol 


Min, 


Mm. 


ft/lax. 


Units 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Input Voltage High 


VlH 


2.0 






V 


Input Voltage Low 


Vit 






0.8 


V 



DC Electrical Characteristics Over Operating Temperature Range 

TYPICAL VALUES 



Parameter 


Symbol 


Units 


-40^ C 


-^20'^C 


25" C 


70''C 


85^C 


Test Condition 


Icc ^ cl'Qits on s 1 seg/dlgit » ^-^i 


^CC 


mA 


100 


95 


85 


75 


72 


Vcc^S'OV 


Ice Ousori^'^ 


Icc'CU. 


mA 


147 


140 


125 


110 


105 


Vcc^S.OV 


Ice Blank 


iGCtBLi 


mA 


1.85 




1>5 




1.15 


VcG-=5.0V 
BL-0.8V 


Input Current, Max. 


hi 


^A 


20 




17 




14 


Vcc -5.0 V 
V|(s| - 0.8 V 



GUARANTEED VALUES 



Parameter 


Symbol 


Units 


Vcc = 5.0 V 


Maximum Over 

Operating Temperature 

Range 

Vcc ^ 5.5 V 


Icc 4 digits on (10 seg/diglt) ^>2 


Icc 


mA 


115 


170 


Ice Cursor 2.3 


Icc iOJ) 


mA 


165 


232 


Icc Blank 


Icc (BL) 


mA 


3.5 


8.0 


Input Current, Max. 


lit 


iuA 


30 


40 


Power Dissipation'^ 


Pd 


mW 


575 


910 



Notes: 

1 . "%" illuminated in all four characters. 

2. Measured at five seconds. 

3. Cursor character is sixteen segments and DP on. 



4. Power dissipation = Vcc • Icc (10 seg.). 
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AC Timing Characteristics Over Operating Temperature 
Range at Vcc = 4.5 v 



Parameter 


SymboJ 








Units 


A<idress Setup Time 


Us 


90 


115 


150 


n$ 


Write Delay Time 


tWD 


10 


15 


20 


ns 


Write Time 


tw 


ao 


100 


130 


ns 


Data Setup Time 


tDS 


40 


60 


80 


ns 


Data Hold Time 


tDH 


40 


45 


SO 


ns 


Address Hold Time 


tAH 


40 


45 


50 


ns 


Cliip Enable Hoid Time 


teen 


40 


45 


50 


ns 


Chip Enable Setup Time 


tees 


90 


115 


150 


ns 


Clear Time 


tCLR 


2,4 


3.5 


4.0 


ms 


Access Time 




130 


160 


200 


ns 


Refresh Rate 




420-790 


310-630 


270-550 


Hz 



Optical Characteristics 



Parameter 


Symbol 


Test Condition 


MIfi. 


Typ. 


Units 


Peak Luminous Intensity per digit 
8 segments on (character average) 


Iv Pesik 


Vcc ^^ 5,0 V 
"T' illuminated In 
all 4 digits. 


0.5 


1,25 


mcd 


Peak Wavelength 


Apeak 






655 


nm 


Domi nan llVavelength 


Ad 






640 


nm 


Off Axis Viewing Angle 








±50 


degrees 


Digit Size 








4,1 


mm 



Timing Diagram 



CEi 
CI2 



\ 



_j^0.8V 



CE2 



Ao 
Ai 






"-^r-2.ov 

^j^^O£V 

"^^2.0V 
-3^0.8 V 



\ 



j: 



2.0 V 
.8V 



X 
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Magnified Cliaracter 
Font Description 



Relative Luminous intensity 
vs. Temperature 



4.100 
(0.160) 




2.0 
1.0 




\ 


















\ 


\ 


















V 


\ 


X 





-40 -20 20 40 60 8( 

Ta - AMBIENT TEMPERATURE - {C°) 



Electrical Description 

Display Internal Block Diagram 

Figure 1 sliows tiie internal b!ocl< diagram for the 
HPDL-241 6 display. The CMOS IC consists of a four-word 
ASCII memory, a four-word cursor memory, a 64-word 
character generator, 17 segment drivers, four digit drivers, 
and the scanning circuitry necessary to multiplex the four 
monolithic LED characters. In normal operation, the divide- 
by-four counter sequentially accesses each of the four RAM 
locations and simultaneously enables the appropriate dis- 
play digit driver. The output of the RAM is decoded by the 
character generator which, in turn, enables the appropriate 
display segment drivers. For each display location, the cur- 
sor enable (CUE) selects whether the data from the ASCII 
RAM (CUE = 0) or the stored cursor (CUE = 1) is to be 
displayed. The cursor character is denoted by all sixteen 
segments and the DP ON. Seven-bit ASCII data is stored in 
RAM. Since the display utilizes a 64-character decoder, half 
of the possible 128 input combinations are invalid. For each 
display location where Ds = De in the ASCII RAM, the dis- 
play character is blanked. The entire display is blanked 
whenBL = 0. 

Data is loaded into the display through the data inputs {Dq- 
Dq), address jriputs (A-], Ap), chip enables (CE-|, CE2), 
cursor select (CU), and write (WR). The cursor select (CU) 
determines whether data is stored in the ASCII RAM (CU = 
1 ) or_cursor memory (CU = 0). When CEi = CE2 = WR = 
and CU = 1, the information on the data inputs is stored in 
the ASCII RAM at the location specified by the address 
inputs (Ai, Ao). When CEi = CE2 = WR = and CU = 0, 
information on the data input, Dq, is stored in the cursor at 
the location specified by the address inputs (Ai, Aq). If Dq 
= 1, a cursor character is stored in the cursor memory. If 
Dq = 0, a previously stored cursor character will be removed 
from the cursor memory. 

If the clear input (CLR) equals zero for one internal display 
cycle (4 ms minimum), the data in the ASCII RAM will be 
rewritten with zeroes and_the display will be blanked. Note 
that the blanking input (BL) must be equal to logical one 
during this time. 



Data Entry 

Figure 2 shows a truth table for the HPDL-241 6 display. Set- 
ting the chip enables (CEi, CE2) to their low state and the 
cursor select (CU) to its high state will enable data loading. 
The desired data inputs (De-Do) and address inputs (A-i, 
Aq) as well as the chip enables (CEi, CE2) and cursor 
select (CU) must be held stable during the write cycle to 
ensure that the correct data is stored into the display. Valid 
ASCII data codes are shown in Figure 3. The display 
accepts standard seven-bit ASCII data. Note that Dq= D5 
for the codes shown in Figure 2. If De = D5 during the write 
cycle, then a blank will be stored in the display. Data can 
be loaded into the display in any order. Note that when Ai 
= Aq = 0, data is stored in the furthest right-hand display 
location. 

Cursor Entry 

As shown in Figure 2, setting the chip enables (CEi, CE2) to 
their low state and the cursor select (CU) to its low state will 
enable cursor loading. The cursor character is indicated by 
the display symbol having all 16 segments and the DP ON. 
The least significant data input (Dp), the address inputs 
( Ai, Ap), the chip enables (CE-i, CE2), and the cursor select 
(CU) must be held stable during the write cycle to ensure 
that the correct data is stored in the display. If Dp is in a 
low state during the write cycle, then a cursor character 
will be removed at the indicated location. If Dp is in a high 
state euring the write cycle, then a cursor character will be 
stored at the indicated location. The presence or absence 
of a cursor character does not affect the ASCII data stored 
at that location. Again, when Ai = Ap = 0, the cursor 
character is stored in the furthest right-hand display 
location. 

All stored cursor characters are displayed if the cursor ena- 
ble (CUE) is high. Similarly, the stored ASCII data words are 
displayed, regardless of the cursor characters, if the cursor 
enable (CUE) is low. The cursor enable (CUE) has no effect 
on the storage or removal of the cursor characters within 
the display. A flashing cursor is displayed by pulsing the 
cursor enable (CUE). For applications not requiring a cur- 
sor, the cursor enable (CUE) can be connected to ground 
and the cursor select (CU) can be connected to Vcc. This 
inhibits the cursor function and allows only ASCII data to 
be loaded into the display. 
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DATA INPUTS (De-Di ) / 

DATA INPUT (Do) ■ 

ADDRESS INPUTS (Ai-Ao) -7^ 



'Tv 



CHIP ENABLES (CEi CE2)_ 

WRITE(WR)- 
CURSOR SELECT (CU)- 



4x7 

ASCII Oo 

M6(W0R¥ 

WRITE CL£AR READ 



CURSOR ENABLE (CUE) - 



4x1 
CURSOR MEMORY 



WW 



fl 







64x17 
CHARACTER 
GCNERATOR 



^E> 



TO" 



\^ 



SEGMENT 
DRIVER 



H® 0: 



^C^ 



tOF4 
DECODER 



DtOlT 2 



PRIVER 



Figure 1. HPDL-2416 Internal Block Diagram 
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Display Clear 

As shown in Figure 2, the ASCII data stored in the display 
will be cleaj^d if the clear (CLR) is held low and the blank- 
ing input (BL) is held high for 4 ms mi nimu m. The cursor 
memory is not affected by the clear (CLR) input. Cursor 
characters can be stored or removed even while the clear 
(CLR) is low. Note that the display will be cleared regardless 
of the state of the chip enables (CEi, CE2). Howeve r, to 
ensure that all four display characters are cleared, CLR 
should be held low for 4 ms following the last write cycle. 

Display Blank 

As shown in Figure 2, the display will be blanked if the 
blanking input (BL) is held low. Note that the display will be 
blanked regardless of the state of the chip enables (CEi, 



CE2) or write (WR) inputs. The ASCII data stored In the dis- 
play and the cursor memory are not affected by the 
blanking input. ASCII data and cursor data can be stored 
even while the blanking input (BL) is lo w. N ote that while the 
blanking input (BL) is low, the clear (CLR) function is inhi- 
bited. A flashing display can be obtained by applying a low 
frequency square wave to the blanking input (BL). Because 
the blanking input (BL) also resets the internal display mul- 
tiplex counter, the frequency applied to the blanking input 
(BL) should be much slower than the display multiplex rate. 
Finally, dimming of the display through the blanking input 
(BL) is not recommended. 

For further application information please consult Application 
Note 1026. 



Function 


BL 


CUR 


COE 


cu 


CEi 


CE2 


WR 


Ai 


Ao 


De 


05 


D4 


D3 


D2 


Dl 


Do 


DIOeDlGaOlliDIGi 


Write 


L 


X 


X 


H 


L 


L 


L 


L 


L 


a 


a 


a 


a 


a 


a 


a 


NC NC NC R 


Data 








-OR- 








L 


H 


b 


b 


b 


b 


b 


b 


b 


NC NC B NC 


Memory 


X 


H 


X 


H 


L 


L 


L 


H 


L 


c 


c 


c 


c 


c 


c 


c 


NC C NC NC 


















H 


H 


d 


d 


d 


6 


d 


d 


d 


U NC NC NC 


Disable 


X 


X 


X 


H 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Previously Written 


Data 


X 


X 


X 


H 


X 


H 


X 




















Data 


Memory 


X 


X 


X 


H 


H 


X 


X 






















Write 




































Write 


X 


X 


X 


L 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


H 


NC HC NC M 


Cursor 
















L 


H 


X 


X 


X 


X 


X 


X 


H 


NC NC M NC 


















H 


L 


X 


X 


X 


X 


X 


X 


H 


NC M NC NC 


















H 


H 


X 


X 


X 


X 


X 


X 


H 


^ NC NC NC 


Clear 


X 


X 


X 


L 


L 


L 


L 


L 


L 


X 


X 


X 


X 


X 


X 


L 


NC NC NC [J 


Cursor 
















t 


H 


X 


X 


X 


X 


X 


X 


L 


NC NC [ j NC 


















H 


L 


X 


X 


X 


X 


X 


X 


L 


NC [ ] NC NO 


















H 


H 


X 


X 


X 


X 


X 


X 


L 


n NC NC NC 


Disable 


X 


X 


X 


L 


X 


X 


H 


X 


X 


X 


X 


X 


X 


X 


X 


X 


Previously Written 


Cursor 


X 


X 


X 


L 


X 


H 


X 




















Cursor 


Memory 


X 


X 


X 


L 


H 


X 


X 























L = LOGIC LOW INPUT 
H = LOGIC HIGH INPUT 
X= DON'T CARE 



"a" = ASCII CODE CORRESPONDING TO SYMBOL " R " 

NC = NO CHANGE 

S5 = CURSOR CHARACTER (ALL SEGMENTS ON) 



Figure 2a. Cursor/Data Memory Write Truth Table 



Function 


BL CLR CUE CU CE^ CE2 WR 


DIG3 


DIGa 


DIGt 


DtGo 




CUE 


H H t X X X X 
H H H X X X X 


R 
S0 


2 

i 


C 




Display previously written data 
Display previously written cursor 


Clear 


H L X X X X X* 

*^NOTE: CLR should be held low for 4 ms 
following the last WRITE cycle to ensure 
all data is cleared. 


I* J 








Clear data memory, cursor memory 
unchanged 


Blanking 


L X X X X X X 


f « 


□ 


IJ 


["J 


Blank display, data and cursor 
memories unchanged. 



Figure 2b. Displayed Data Trutli Table 
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BITS 


^0 




ti 





Q 

1 





1 







1 
1 




1 




Q 
1 

1 


1 
1 






1 
1 

1 


1 






1 
a 



1 


1 

Q 
1 



1 

Q 
1 
1 


1 
1 





1 
1 



1 


1 

1 




1 
1 
1 
1 


^ % H 


Hex 





1 


2 


3 


4 


5 


e 


7 


8 


9 


A 


B 


c 


D 


E 


F 


1 


2 


(space) 


t 


H 


ii 


5 


« 


& 


/ 


< 


> 


^ 


+ 


/ 


— 




/ 


1 ► 1 


3 


D 


1 


? 


3 


H 


5 


5 


1 


B 


9 


- 


/ 


Z 




\ 


? 


1 


4 


3 


R 


B 


C 


B 


E 


F 


B 


H 


I 


J^ 


K 


L 


M 


N 


D 


1 1 


S 


P 


Q 


R 


5 


T 


U 


1/ 


W 


X 


Y 


z 


r 


\ 


3 


/\ 






Figure 3. HPDL-2416 ASCII Character Set 



Mechanical and Electrical 
Considerations 

The HPDL-2416 is an 18 pin dual-in-iine pacl<age tiiat can 
be stacl<ed horizontally and vertically to create arrays of 
any size. This display is designed to operate continuously 
between -40° C to +85° C with a maximum of 10 segments 
on per digit. 

During continuous operation of all four Cursors the oper- 
ating temperature should be limited to -40° C to +55° C. 
At temperatures above +55° C, the maximum number of 
Cursors illuminated continuously should be reduced as 
follows: No Cursors illuminated at operating temperatures 
above 75° C. One Cursor can be illuminated continuously 
at operating temperatures below 75° C. Two Cursors can 
be illuminated continuously at operating temperatures below 
68° C. Three Cursors can be illuminated continuously at 
operating temperatures below 60° C. 

The HPDL-2416 is assembled by die attaching and wire 
bonding the four GaAsP/GaAs monolithic LED chips and 
the CMOS IC to a high temperature printed circuit board. 
An immersion lens is formed by placing the PC board 
assembly into a nylon lens filled with epoxy. A plastic cap 
creates an air gap to protect the CMOS IC. Backfill epoxy 
environmentally seals the display package. This package 
construction provides the display with a high tolerance to 
temperature cycling. 

The inputs to the CMOS IC are protected against static 
discharge and input current latchup. However, for best 
results standard CMOS handling precautions should be 
used. Prior to use, the HPDL-2416 should be stored in anti- 
static tubes or conductive material. During assembly a 
grounded conductive work area should be used, and 
assembly personnel should wear conductive wrist straps. 
Lab coats made of synthetic material should be avoided 
since they are prone to static charge build-up. Input cur- 
rent latchup is caused when the CMOS inputs are subjected 



either to a voltage below ground (V|n < ground) or to a 
voltage higher than Vcc (V|n> Vqc) and when a high cur- 
rent is forced into the input. To prevent input current 
latchup and ESD damage, unused inputs should be con- 
nected either to ground or to Vcq. Voltages should not be 
applied to the inputs until Vqc has been applied to the dis- 
play. Transient input voltages should be eliminated. 



Soldering and Post Solder 
Cleaning instructions for the 

HPDL-2416 

The HPDL-2416 may be hand soldered or wave soldered 
with SN63 solder Hand soldering may be safely performed 
only with an electronically temperature-controlled and 
securely grounded soldering iron. For best results, the iron 
tip temperature should be set at 315°C (600° F). For wave 
soldering, a rosin-based RMA flux can be used. The solder 
wave temperature should be 245°C ±5°C (473°F ±9°F), 
and the dwell in the wave should be set at iy2 to 3 seconds 
for optimum soldering. Preheat temperature should not 
exceed 93° C (200° F) as measured on the solder side of the 
PC board. 

Post solder cleaning may be performed with a solvent or 
aqueous process. For solvent cleaning. Allied Chemical 
Genesolv DBS, Baron Blakeslee Blaco-Tron TES or DuPont 
Freon TE can only be used. These solvents are azeotropes 
of trichlorotrifluoroethane FC-113 with low concentrations 
of ethanol (5%). The maximum exposure time in the solvent 
vapors at boiling temperature should not exceed 2 minutes. 
Solvents containing high concentrations of alcohols, pure 
alcohols, isopropanol or acetone should not be used as 
they will chemically attack the nylons lens. Solvents con- 
taining trichloroethane FC-111 or FC-112 and trichloro- 
ethylene (TCE) are not recommended. 
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An aqueous cleaning process is highly recommended. A 
saponifier, such as Kester-Bio-kleen Formula 5799 or equi- 
valent, may be added to the wash cycle of an aqueous 
process to remove rosin flux residues. Organic acid flux 
residues must be thoroughly removed by an aqueous clean- 
ing process to prevent corrosion of the leads and solder 
connections. The optimum water temperature is 60°C 
(140° F). The maximum cumulative exposure of the HPDL- 
2416 to wash and rinse cycles should not exceed 15 minutes. 

Optical Considerations/ 
Contrast Enhancement 

The HPDL-2416 display uses a precision aspheric immer- 
sion lens to provide excellent readability and low off-axis 
distortion. The aspheric lens produces a magnified charac- 
ter height of 4.1 mm (0.160 in.) and a viewing angle of ±50°. 



These features provide excellent readability at distances up 
to 2 metres (6 feet). 

Each HPDL-2416 display is tested for luminous intensity 
and marked with an intensity category on the side of the 
display package. To ensure intensity matching for multiple 
package applications, mixing intensity categories for a 
given panel is not recommended. 

The HPDL-2416 display is designed to provide maximum 
contrast when placed behind an appropriate contrast 
enhancement filter. Some suggested filters are Panelgraphic 
Ruby Red 60, Panelgraphic Dark Red 63, SGL Homalite 
H100-1650, Rohm and Haas 2423, Chequers Engraving 118, 
and 3M R6510. For further information on contrast 
enhancement, see Hewlett-Packard Application Note 1015. 
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m 



HEWLETT 
PACKARD 



FOUR CHARACTER 3.8 mm (0.15 INCH) 
5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HDSP-2000 

YELLOW HDSP'2001 

HIGH EFFICIENCY RED HDSP-2002 

HIGH PERFORMANCE GREEN HDSP-2003 



Features 



FOUR COLORS 

Standard Red 

Yellow 

High Efficiency Red 

High Performance Green 

INTEGRATED SHIFT REGISTERS WITH 

CONSTANT CURRENT DRIVERS 

COMPACT CERAMIC PACKAGE 

WIDE VIEWING ANGLE 

END STACKABLE FOUR CHARACTER 

PACKAGE 

TTL COMPATIBLE 

5 X 7 LED MATRIX DISPLAYS FULL ASCII SET 

CATEGORIZED FOR LUMINOUS INTENSITY 

HDSP-2001/2003 CATEGORIZED FOR COLOR 




Typical Applications 



Description 



The HDSP-2000/-2001/-2002/-2003 series of displays are 3.8 
mm (0.15 inch) 5 x7LEDarraysfordisplay of alphanumeric 
information. These devices are available in standard red, 
yellov^, high efficiency red, and high performance green. 



Package Dimensions 



o INDUSTRIAL PROCESS CONTROL EQUIPMENT 

o BUSINESS MACHINES 

o PROGRAMMABLE LEGEND SWITCHES 

o MEDICAL INSTRUMENTS 

o MILITARY GROUND SUPPORT EQUIPMENT 

o COMPUTER PERIPHERALS 

Each four character cluster is contained in a 12 pin dual-in- 
line package. An on-board SIPO (Serial-ln-Parallel-Out) 
7-bit shift register associated with each digit controls con- 
stant current LED row drivers. Full character display is 
achieved by external column strobing. 




1 


FUNCTION 
COLUMN 1 


7 


FUNCTION 
DATA OUT 


2 
3" 

4 
5 
6 


COLUMN 2 

"columns 


81 
9 ' 


Vcc 


COLUMN 4 
COLUMNB 
INT. CONNECT' 


10 
11 


CLOCK 
GROUND "" 


12 J 


DATA IN 



*DONO*^ CONNECT OR USE 



NOTES; 

1, DIMENSIOWS IN mm (mches), 

2. UNLESS OTHERWISE iSf>EC{F<£D THE 
TGLEftANCE ON Ait DIMENSIONS 
l$K38mm(^{)15"} 

3. tEAD MATERIAL IS 
CQPpm ALtOY. 

4, CHARACTERS ARE CENTERED 
WITH RESPECT TO LEADS WtTH>N 
<.l3mm ('.005"). 



1.27 

f.050) 
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Absolute Maximum Ratings (HDSP-2000/-2001/-2002/-2003) 



Supply Voltage Vcc to Ground —0.5V to 6.0V 

Inputs, Data Out and Vb —0.5V to Vcc 

Column Input Voltage, Vcol —0.5V to +6.0V 

Free Air Operating 
Temperature Range, TaH -2] —20° C to +85° C 



Storage Temperature Range, Ts —55° C to +1 00° C 

Maximum Allowable Power Dissipation 

at Ta = 25°C[1.2.3] 1.24 Watts 

Maximum Solder Temperature 1.59 mm (0.063 in) 

Below Seating Plane t < 5 sec 260° C 



Recommended Operating Conditions 

(HDSP-2000/-2001 /-2002/-2003) 



PlVameter 


Symbol 


m. 


Nom. 


Max. 


Units 


Fig. 


Supply Voltage 


Vcc 


4.75 


5.0 


5.26 


V 


. 


Data Out Current, Low State 


Jot 






1.6 


mA 




Data Out Current, High State 


lOH 






-0>5 


mA 




Column Input Voltage, ilolumn On HDSP-2000 


Vcol 


2,4 




3.5 


V 




Column Input Voltage, Column On, HDSP-2001A2002/-2003 


Vcol 


2.75 




3.5 


V 




Setup Time 


tsetup 


70 


45 




ns 




Hold Time 


thoid 


30 







ns 




Wlbth of Clock 


tw(Clock) 


75 






ns 




Clock Frequency 


tclock 







3 


MHz 




Clock Transition Time 


tTHL 






200 


ns 




Free Air Operating Temperature Rangen.21 


Ta 


-20 




85 


°C 


2 



Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified ) 



fbescription 


Symbol 


Test Conditions 


MIn. 


Typ.' 


Max. 


Units 


Ftg. 


Supply Current 


fee 


Vcc = 5.26V 
Vclock - Vdata = 2.4V 
All SR Stages ^ 
Logical 1 


Vb ^ 0.4V 




45 


60 


mA 




Vb == 2.4V 




73 


95 


mA 


Column Current at any Column Input 


ICOL 


Vcc = 5.25 V 
Vcol ^ 3.5V 
All SR Stages - Logical 1 


Vb ^ 0.4V 






500 


A^A 


4 


Column Current at any Column Input 


ICOL 


Vb ^ 2.4V 




335 


410 


mA 


Vb, Clock or Data Input Threshold High 


VlH 


Vcc = Vcol ^ 4.75V 


2.0 






V 




jg^Bt Clock or Data Input Threshold Low 


VlL 






0.8 


V 


Input Current Logical 1 


Vb, Clock 


IjH 


Vcc ^ 5.25V, ViH ^ 2.4V 




20 


80 


juA 




Data tn 


llH 




10 


40 


^A 


Input Current Logical 


Vb, Clock 


IlL 


Vcc = 5.25V. ViL ^ 0.4V 




-500 


-800 


iuA 




Data In 


lit 




-250 


-400 


/xA 


Data Out Voltage 


VOH 


Vcc == 4.75V, loH ^ -0.6 m A, IcOL = m A 


2.4 


3.4 




V 




Vol 


Vcc - 4.75V, lot ^ 1 .6 mA, tcOL = mA 




0.2 


0.4 


V 


Power Dissipation Per Package** 


Pd 


Vcc = 5.0V, VcoL ^ 3.5V, 17.5% DP 
15 LEDs on per character, Ve - 2.4V 




0.72 




w 


2 


Thermal Flesistance IC 
JunctJon-to-Case 


R^j^o 






25 




"C/W/ 
Device 


2 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 



**Power dissipation per package witn four characters illuminated. 



Notes: 



Operation above 85° C ambient is possible provided the 
following conditions are met. The junction should not 
exceed 125°C Tj and the case temperature (as measured 
at pin 1 or the back of the display) should not exceed 
100°CTc. 



The device should be derated linearly above 50°C at 16.7 
mW/°C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 
35°C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

Maximum allowable dissipation is derived from Vcc = 5.25V, 
Vb = 2.4V, Vcol = 3.5V 20 LEDs on per character, 20% DP. 
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Optical Characteristics 

STANDARD RED HDSP-2000 



Description 


Symbol 


Test Conditions 


Min. 


Typ/ 


Max. 


Units 


Fig. 


Peak Luminou$ intensity per LEDK.^^ 
(Character Average) 


(vPeak 


Vcc^ 5,0V. VcOL = 3.5V 
Ti==26^Ct«1,VB = 2.4V 


105 


200 




fxcd 


3 


Peak Waveiengtli 


A.PEAK 






655 




nm 




Dominant Wavelengthl^) 


Ad 






630 




nm 





YELLOW HDSP-2001 



Description 


SymBol 


Test Coiiciiions 


MIn. 


Typ,* 


Max. 


Units 


rig. 


Peak Luminous intensity per LEDH.^! 
(Character Average) 


ivPeak 


Vcc = 5.0V, VcoL== 3.5V 
Ti = 26*C{61,Vb=^2.4V 


400 


750 




fiod 


3 


Peak Waveiength 


kPEAK 






5B3 




nm 




Dominant Waveiengthts Jj 


Ad 






585 




nm 





HIGH EFFICIENCY RED HDSP-2002 



Description 


Symbol 


TestConlliOns 


Min. 


Typ.* 


Max. 


Uriits 


Fig. 


Peak Luminous intensity pBr LBO^"^-^^ 
(Character Average) 


ivPeak 


Vcc = 5.0V, VgoL^ 3.5V 
Ti^25'*Cf«l, Vb^2.4V 


400 


1430 




jucd 


3 


Peak Waveiength 


Apeak 






635 




nm 




Dominant Wavelength^'') 


Ad 






626 




nm 





HIGH PERFORMANCE GREEN HDSP-2003 



Description 


Symbol 


Test Colfiltions 


Min. 


Typ.* 


Max. 


Units 


Fig. 


Peak Luminous intensity per LED'.'^'Qi 
(Character Average) 


IvPeaN 


Vcc« 5.0V, Vcot^ 3.5V 
Tj«^25^Ci6],V8 = 2.4V 


860 


1550 




/tCCf 


3 


Peak Wavelength 


Apeak 






568 




nm 




Dominant Waveiengthf^'^l 


Ad 






574 




nm 





*AII typical values specified at Vcc = 
otfierwise noted. 



5.0V and Ta = 25° C unless 



Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2001 /-2003 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme- 
diately prior to the light measurement. 

Electrical Description 

The HDSP-200X series of four character alphanumeric dis- 
plays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four charac- 
ter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. 
DATA OUT represents the output of the 7th bit of digit 
number 4 shift register Shift register clocking occurs on 
the high to low transition of the clock input. The like 
columns of each character in a display cluster are tied to a 
single pin. Figure 5 is the block diagram for the displays. 
High true data in the shift register enables the output 
current mirror driver stage associated with each row of 
LEDs in the 5 x 7 diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power con- 
sumption. 

in the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca- 
tions 1 through 7. Column 1 data for digits 3, 2 and 1 is 
similarly shifted into the display shift register locations. The 



**Power dissipation per package with four characters illuminated. 



Dominant wavelength Ad, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

The luminous sterance of the LED may be calculated using the 
following relationships: 

U (cd/m2) = jv (Candela)/A (IVIetre)2 

Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 

A = 5.3 X 10-8 M2 = 5.8 X 10-7 ( Foot i2 



column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2, 3, 4 
and 5. If the time necessary to decode and load data into 
the shift register is t, then with 5 columns, each column of 
the display is operating at a duty factor of: 

D.F. = -^ 

5(t + T) 

The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con- 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t + T of: 

1/[5x(100)] = 2msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t « T. For short display strings, the duty 
factor will then approach 20%. 

Forfurtherapplications information, refer to HP Application 
Note 1016. 
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Parameter 


Condillon 


Wii: 


'fW-' 


"m*. 


Units 


CLOCK Rale 








3 


MHz 


Propagation 
delay CLOCK 
to DATA OUT 


C, = iSpF 
RL-2.4Kn 






125 


ns 



Figure 1 . Switching Cliaracteristics HDSP-2000/-2001/-2002/-2003 
(TA=-20°Cto+85°C) 

Mechanical and 
Thermal Considerations 

The HDSP-2000/-2001/-2002/-2003 are available in standard 
ceramic dual-in-line packages. They are designed for 
plugging into sockets or soldering into PC boards. The 
packages may be horizontally or vertically stacked tor 
character arrays of any desired size. Full power operation 
(Vcc = 5.257, Vb = 2.4V, VcoL = 3.5V) with worst case 
thermal resistance from IC junction to ambient of 60° C/wat- 
t/device is possible up to ambient temperature of 50° C. For 
operation above 50° C, the maximum device dissipation 
should be derated linearly at 16.7 mW/°C (see Figure 2). 
With an improved thermal design, operation at higher 
ambient temperatures without derating is possible. 
Power derating for this family of displays can be achieved 
in several ways. The power supply voltage can be lowered 
to a minimum of 4.75V. Column Input Voltage, VcoL. can 
be decreased to the recommended minimum values of 2.4V 
for the HDSP-2000 and 2.75V for the HDSP-2001/-2002/- 
2003. Also, the average drive current can be decreased 
through pulse width modulation of Vb- Please refer to HP 
Application Note 1016 for further information. 
The HDSP-2000/-2001/-2002/-2003 displays have glass 
windows. A front panel contrast enhancement filter is 
desirable in most actual display applications. Some 
suggested filter materials are provided in Figure 6. 
Additional information on filtering and constrast 
enhancement can be found in HP Application Note 1015. 



SERIAL 
DECODED 
DATA 
INPUT 



^— n 

2$e<TSIPOSHIFT 

REiSlSTER 

DATA LOCATIONS 

1.-7 8-14 15-21 22-28 

<■> <■> <■> <■>' 



SERIAL 
DECODED 
' DATA 
OUTPUT 



CONSTANT CURRENT SINKING 
LED DRIVERS 

ROWS ROWS ROWS ROWS 

1-7 1-7 1«7 1-7 



<z<ziz<z 



:hi:hj:hj. 



1 5 I 

COLUMN DRIVE INPUTS 



Figure 5. Block Diagram of HDSP-2000/-2001/-2002/-2003 



Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning 
processing for up to 2 minutes in vapors at boiling is 
permissible. Suggested solvents include Freon TF, Freon 
TE, Genesolv DI-15, Genesolv DE-15, and water. 



Display 
Color 


AmbJenfllghtlng 


Dim 


Moderate 


Bright 


HDSP-2000 
Stcf. f)ed 


PanelgraphfC 
Dark ned 63 
Ruby Red 60 
Chequers Red 118 
Prexigiass 2423 


Polaroid HNCP37 
3M Light Control 

Ftlrrt 
Panelgraphtc 

Gray 10 
Chequers Grey 
105 


nil 


HOSP-2001 
(Yellow) 


Panelgraphic 

Yellow 27 
Chequers Amber 

107 


Polaroid 
HNCPIO-Glass 
Marks Polarized 
MPC-0301-8-10 

Notel 
Polaroid 
HNCPIO-Gtass 
Mario Potarteed 

MPC-020l»2-22 
Polaroid 
HNCPIO-Glass 
Marks Polarized 

MPC*0101-6>12 


HOSP-2002 
IHEB) 


Paneigraphic 
Ruby Red 60 
Chequers Red 112 


HD$P-2Q03 
(HP Green J 


Panelgraphic 

Green 48 
Chequers Green 

107 



Note: 1. Optically coated circular polarized filters, such 
Polaroid HNCP10. 

Figure 6. Contrast Enhancement Filters 
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10 20 30 40 50 60 70 80 90 100 
Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 



-20 20 40 60 80 100 120 14( 
Tj - JUNCTION TEMPERATURE - °C 

Figure 3. Relative Luminous Intensity 
vs. Temperature 



' VcoL - COLUMN VOLTAGE - VOLTS 

Figure 4. Peak Column Current vs. 
Column Voltage 
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HEWLETT 
PACKARD 



FOUR CHARACTER 5,0 mm (0.20 INCH) 
5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HD$P-2300 

YELLOW HDSP-2301 

HIGH EFBCIENCY RED HD$P'2302 

HIGH PERFORMANCE GREEN HDSP-2303 



Features 



FOUR COLORS 

Standard Red 

Yellow 

High Efficiency Red 

High Performance Green 

INTEGRATED SHIFT REGISTERS WITH 

CONSTANT CURRENT DRIVERS 

COMPACT CERAMIC PACKAGE 

WIDE VIEWING ANGLE 

END STACKABLE FOUR CHARACTER 

PACKAGE 

TTL COMPATIBLE 

5x7 LED MATRIX DISPLAYS FULL ASCII SET 

CATEGORIZED FOR LUMINOUS INTENSITY 

HDSP-2301/2303 CATEGORIZED FOR COLOR 



Description 

The HDSP-2300/-2301/-2302/-2303 series of displays are 5.0 
mm (0.20 inch) 5 x 7 LED arrays for display of alphanumeric 
information. These devices are available in standard red, 
yellow, high efficiency red, and high performance green. 

Package Dimensions 

20,01 MAX 



2.84 ftEF. . 
(.112) 



h — ~1 

12 11 10 [ 



4,87 REF< 

urn 



■--1 
I 
1 -h 



I I 

-I J 

C"3 



CD C3 c-n 
r--i r- 
I I I I 
+-2 I 1 I 



I I 
I I 

CJ CD 



PINlMARK€DBy DOTON 
8ACK Of PACKAGE 



-^ 



CD CD 

-| r— 
I I 
-H-h-4 

J L. 

C3 CD 




Typical Applications 

• AVIONICS 

o BUSINESS MACHINES 

• MEDICAL INSTRUMENTS 

o INDUSTRIAL PROCESS CONTROL EQUIPMENT 

• COMPUTER PERPHERALS 

Each four character cluster is contained in a 12 pin dual-in- 
line package. An on-board SIPO (Serial-ln-Parallel-Out) 
7-bit shift register associated with each digit controls 
constant current LED row drivers. Full character display is 
achieved by external column strobing. 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


COLUMN 1 


7 


DATA OUT 


2 


COLUMN 2 


8 


Vb 


3 


COLUMNS 


9 


Vcc 


4 


COLUMN 4 


10 


CLOCK 


5 


COLUMNS 


11 


GROUND 


6 


INT. CONNECT* 


12 


DATA IN 



SEE NOTE 3 

I . 



5,op ±,n 

~M97^.00S} 



simE 



i mm 



_ 1<27i .13 
(.OSOi.OQB) 



*00 NOT CONNECT OR USE 

NOTES; 

1. DIMENSIONS tN mm (Jnches). 

2, UNLESS OTHEaWtSE SPEaFIED THE 
TOLERANCE ON Alt DrWENSlONS 
ISi.38mm(i,015") 

S, CHARACTERS ARE CENTERED 
WITH RESPECT TO LEADS WJTHIN 
*.13«im (4.005"K 



2.S4i,13TV?, 
(.lOOi.OOS) 
HOU ACCUM< 



mm 



i u 



1.27 TYP. 

(,0&0) 

M± M 
^ iO20t.003) 



„ '.2St.05TVP. 



6.35 ± M ' 
(.250 ±.010) 
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Absolute Maximum Ratings (HDSP-2300/-2301/-2302/-2303) 

Supply Voltage Vcc to Ground — O.SVtoS.OV Maximum Allowable Power Dissipation 



Inputs, Data Out and Vb —0.5V to Vcc 

Column Input Voltage, Vcol —0.5V to +6.0V 

Free Air Operating 

Temperature Range, Ta^^ -2] —20° to +85° 

Storage Temperature Range, Ts —55° to +1 00° C 



atTA = 25°Cii2.3i 

HDSP-2300 1.24 Watts 

HDSP-2301/-2302/-2303 1 .46 Watts 

Maximum Solder Temperature is 1.59 mm (0.063 in) 
Below Seating Plane t < 5 sec 260° C 



Recommended Operating conditions 

(HDSP-2300/-2301 /-2302/-2303) 



"Paraitiier 


Symbol 


Min, 


Nim. 


Max. 


Units 


Fig: 


Supply Voltage 


Vcc 


4.75 


5.0 


5.25 


V 




Data Out Current, Low State 


lot 






1.6 


mA 




Data Out Current, Ht^h State 


lOH 






-0.5 


mA 




Column Input \|Dltage, Column Op HDSP-2300 


Vcol 


2>4 




3.5 


V 


4 


Column Input Voltage, Column On HDSP-2301A2302/-2303 


Vcol 


2,75 




3,6 


V 


7 


Setup Time 


t$etuf> 


70 


45 




ns 




Hold Time 


thold 


30 







ns 




Width of Clock 


tw(Ciock) 


75 






ns 




Clock Frequency 


fclocK 







3 


MHz 




Clock Transition Trme 


tTHL 






200 


ns 




Free Air Operating Temperature Bangeti.2| 


Ta 


-20 




85 


*C 


3,5 



Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 



STANDARD RED HDSP-2300 



Description 


Symbol 


Test Conditions 


Min. 


Typ/ 


Max. 


Units 


m 


Supply Current 


Ice 


Vcc -5.25V 

VCLOCK ^ VOATA ~ 2.4V 

All SB Stages - 
Logical 1 


Va = 0.4V 




45 


60 


mA 




Vb^2.4V 




73 


96 


mA 


Column Current at any Column Input 


ICOL 


Vcc = 5.26 V 
Vcol ^ 3.5V 
All SR Stages ==^ Logical 1 


Vb - 0.4V 






500 


i"A 


4 


Column Current at any Column Input 


ICOl 


VB-2.4V 




335 


410 ' 


mA 


Vb. Clock Of Data Input Threshold Hipn 


VlH 


Vcc ^ Vcol -4.75V 


2.0 






V 




Va, Clock or Data Input Threshold Low 


VlL 






0.8 


V 


Input Current Logical 1 


Vs. Clock 


Nh 


Vcc* 5.25V, ViH=- 2.4V 




20 


80 


mA 




Data In 


liH 




10 


40 


fxA 


Input Current Logical 


Vb» Clock 


llL 


Vcc ^ 5,25V, V{t ^ 0.4V 




-500 


-800 


mA 




Data In 


ItL 




-250 


"400 


^A 


Data Out Voltage 


VOH 


Vcc ^ 4.75V, loH ^ -0.5 mA, lcot= mA 


2.4 


3.4 




V 




Vol 


Vcc =^ 4.75V, foL - 1 .6 mA, Icot ^ m A 




0-2 


0.4 


V 


Power Dlsstpatlon Per Package** 


Pd 


Vcc ^ 5.0V, Vcol - 3.5V, 17.5% DF 
15 LEDs on per character, Ve ^ 2.4V 




0.72 




w 


2 


Thermal Resistance IC 
Junction-to-Ca5e 


R0J-C 






25 




*'CAV/ 
Device 


2 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 



**Power dissipation per package with four characters illuminated. 



Notes: 

1. Operation above BS^C ambient is possible provided the 
following conditions are met.The junction temperatureshould 
not exceed 1 25° Tj and the case temperature (as measureed 
at pin 1 or the back of the display) should not exceed 
100*0 Tc. 



The HDSP-2300 should be derated linearly above 50° at 16.7 
mW/°C. The HDSP-2301/-2302/-2303 should be derated line- 
arly above 37°C at 16.7 mW/°C. This derating is based on a 
device mounted in a socket having a thermal resistance from 
case to ambient at 35°** C/W per device. See Figure 2 for 
power deratings based on a lower thermal resistance. 
Maximum allowable dissipation is derived from Vcc = 5.25V, 
Vb = 2.4V, Vcol = 3.5V 20 LEDs on per character, 20% DF. 
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YELLOW HDSP-2301/HIGH EFFICIENCY RED HDSP-2302/HIGH PERFORMANCE GREEN HDSP-2303 



Descripiibn 


Symbol 


Test CoitdHrons 


Min. 


Typ.* 


Max. 


U>tfb 


Fig. 


Supply Current 


Ice 


Vcc- 5.26V 

VciocK = vdata ^ 2Ay 

All SR Stages - 
Logical 1 


Ve - 0.4V 




45 


60 


mA 




Va - 2.4V 




73 


95 


mA 


Column Currer^t ai any Column Input 


ICOL 


Vcc- 5.25 V 
Vcot,-3.5V 
All SR Stages == Logical 1 


Va = 0,4V 






500 


mA 


7 


Column Current at any Column Input 


ICOL 


Vs ^ 2,4V 




380 


520 


mA 


Vb, Clock or Data Input Threshold Hi^h 


VfH 


Vcc-VcOL- 4.75V 


2.0 






V 




Vb, Clock or Data Input Threshold Low 


ViL 






0.8 


V 


Input Current Logical 1 


Vb, Clock 


liH 


Vcc= 5.25V, ViH^ 2.4V 




20 


80 


^A 




Data In 


IfH 




10 


40 


mA 


Input Current Logical 


Vb, Clock 


IlL 


Vcc - 5.25V, ViL - 0,4V 




-500 


-800 


/xA 




Data In 


III 




-250 


-400 


mA 


Data Out Voltage 


VOH 


Vcc ~ 4J^y, loH " -0.5 mA, Icol - mA 


24 


3.4 




V 




Vol 


Vcc - 4.76V, loL - 1 .6 mA, Icoi = mA 




0.2 


04 


V 


Power Dissipation Per Package** 


Pd 


Vcc ^ 6.0V, VcOL == 3.5V, 17.5% DF 
15 LEDs on per character, Vs = 24V 





0.78 




w 


5 


Thermal Resistance IC 
Junction-to-Case 


R^j»C 






25 




°C/W/ 
Device 


5 



Optical Characteristics 

STANDARD RED HDSP-2300 



Description 


Symbol 


Test Conditions 


IVIin. 


Typ.* 


Max. 


Units 


Fig. 


Peak Lun^lnous Intensity per LEDK.bj 
(Character Average) 


IvPeak 


Vcc =- 5.0V, VcoL = 3.5V 
Ti«26''Ct6J, Vb = 2.4V 


130 


300 




jucd 


3 


Peak Wavelength 


XPEAK 






655 


' 


nm 




Donninant Wavelengthf^l 


Ad 






639 


.... 


nm 





YELLOW HDSP-2301 


Desoriptiori 


Symbol 


Test Conditions 


Min. 


Typ.* 


Max. 


uiits 


Fig. 


Peak Luminous Intensity per LED^.S! 
(Character Average) 


ivPeak 


Vcc = 5.0V, VcOL = 3,5V 
T,- = 25°Ct6],VB-2.4V 


650 


1140 




ftcd 


6 


Peak Wavelength 


XPEAK 






583 




nm 




Dominant Wavelength [5.7] 


Xd 






585 




nm 




HIGH EFFICIENCY RED HDSP-2302 


Description 


Symbol 


Test Conditions 


Mln, 


Typ.* 


Max. 


Units 


Fig. 


Peak Lumtnous Intensity per LEDi4,8[ 
(Cliaracter Average) 


ivPeak 


Vcc -= 5.0V, VC0L = 3.5V 
Tj ^25° 0(61, Ve- 2.4V 


650 


1430 




^cd 


6 


Peak Wavelength 


XpEAK 






635 




nm 




Dominant Wavelengthf'^l 


Xd 






626 




nm 




HIGH PERFORMANCE GREEN HDSP-2303 


Description 


Symbol 


Test Conditions 


Min. 


Typ* 


Max. 


UiJts 


Fig. 


Peak Luminous Intensity per 1 Fnt4,3i 
(Character Average) 


IvPeak 


Vcc = 5.0V, VcoL = 3.5V 
Ti=^25'^Cf^5, Vb^2.4V 


1280 


2410 




MCd 


6 


Peak Wavelength 


XPEAK 






568 




nm 




Dominant WaveJengtht57l 


Xd 






574 




nm 





*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 

Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2301/-2303 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme- 
diately prior to the light measurement. 



**Power dissipation per package with four characters illuminated. 



7. Dominant wavelength Ad, is derived from the CIE chromaticity 
diagram/and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 

Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 

A = 5.3 X 10-8 M2 = 5.8 X 10-7 (Foot)2 
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0.4V 
2.4V 

0.4V- 
2.4V 



y^1.5V ^n1.5V -^'^.5 



^HOLD 
1.5V 




— *SETUP *■ r *► 

j/^~" — V 

•y^l.SV Jrl.BV 



Parameter 


Hindltlon 


llin. 


Typ. 


fax. 


Units 


fclock 

CLOCK Rate 


iiS: 






■ 3 


MHz 


tpLH, tfHL 

Propagation 
delay CLdCK 
to DATA OUT 


Ct =- 15pF 
RL=^2.4Kn 






125 


ns 



HDSP-2300 



Figure 1. Switching Characteristics HDSP-2300/-2301/-2302/-2303 (Ta = -20° C to +85° C) 

































































































r^ 


5^ 


< 


> * 






+ ( 




^ 


^ 


> 


K 


] 






1 i f 


,^ 


y 




1 


^ 



























































































>■ 

H 

Z 3.0 


































5 2.0 


















V 
















S 




X 


'fcli'^ 


5**-a3 


)0 












*s 




*^i-, 






















— 1 


■• 













q 






j 


J^ 
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Ta - AMBIENT TEMPERATURE - °C 



-20 20 40 60 80 100 120 140 
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Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 



Figure 3. Relative Luminous Intensity 
vs. Temperature 



Figure 4. Peak Column Current vs. 
Column Voltage 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 5. Maximum Allowable Power 
Dissipation vs. Temperature 
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Figure 6. Relative Luminous intensity 
vs. Temperature 
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Figure 7. Peak Column Current vs. 
Column Voltage 
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Electrical Description 

The HDSP-230X series of four character alphanumeric dis- 
plays have been designed to allow the user maximum 
flexibility in interface electonics design. Each four charac- 
ter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. DATA 
OUT represents the output of the 7th bit of digit number 4 
shift register. Shift register clocking occurs on the high to 
low transition of the Clock input. The like columns of each 
character in a display cluster are tied to a single pin. Figure 
5 is the block diagram for the displays. High true data in 
the shift register enables the output current mirror driver 
stage associated with each row of LEDs in the 5 x 7 diode 
array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

In the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca- 
tions 1 through 7. Column data for digits 3, 2, and 1 is 
similiarly shifted into the display shift register locations. 
The column 1 input is now enabled for an appropriate 
period of time, T. A similar process is repeated for columns 
2, 3, 4 and 5. If the time necessary to decode the load data 
into the shift register is t, then with 5 columns, each 
column of the display is operating at a duty factor of: 



D.F.= 



5 (t+T) 



The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con- 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t + T of: 

1/[5x(100)] = 2msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t « T. For short display strings, the duty 
factor will then approach 20%. 

Forfurtherapplications information, refer to HP Application 
Note 1016. 
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Figure 8. Block Diagram of HDSP-2300/-2301/-2302/-2303 



Display 
Color 


Amblenf Homing | 


01 m 


Moderate 


Bright 


HDSP-2000 


Panetgraphic 
Dark Red 6& 
Ruby RecJ60 
Chequers Red 118 
Pfe)<iglass ?423 


Polaroid HNCP37 
3M Lfght ContfOJ 

P)tm 
Panetqraphtc 

Gray 10 

Chequers Grey 
10S 


^te 


HOSP-2001 
fVeJlow) 


Panelgraph^c 

Yellow 27 
Chequers Amber 
107 


Polaroid 
HMCP10-Glass 
Mark$ PqWuM 
MPC-O30i-8-t0 

Note1 
Potaroi<i 
HNCP10-Glass 
Mark^ PolarJxecJ 

MPC-020^-2-22 
Polaroid 
HNCP10-Gf&39 
Mark$ Polarized 

yPC-0i0t'S-l2 


HD$P-2002 


Panelgrapf^fC 
Ruby Red 60 
CnequersRed ii2 


HDSP-20Q3 
(HPCafeen) 


Paneigraphjc 

Green 48 
Chequers Green 

107 



Note: 1. Optically coated circular polarized filters, such as 
Polaroid HNCP10. 

Figure 9. Contrast Enhancement Filters 



Mechanical and Thermal Considerations 



The HDSP-2300/-2301/-2302/-2303 are available in standard 
ceramic dual-in-line packages. They are designed for plug- 
ging into sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character arrays 
of any desired size. The HDSP-2301/-2302/-2303 utilize a 
high output current IG to provide excellent readability in 
bright ambient lighting. Full power operation (Vcc = 5.25V, 
Vb = 2.4V, VcoL = 3.5V) with worst case thermal resistance 
from IC junction to ambient of 60° C/watt/device is possible 
up to ambient temperature of 37°C. For operation above 
37° C, the maximum device dissipation should be derated 



linearly at 16.7 mW/°C (see Figure 5). With an improved 
thermal design, operation at higher ambient temperatures 
without derating is possible. Please refer to HP Applica- 
tion Note 1016 for further information. 
The HDSP-2300 uses a lower power IC, yet achieves excel- 
lent readabilty in indoor ambient lighting. Full power 
operation up to Ta = 50° C (Vcc = 5.25V, Vb = 2.4V, VcoL = 
3.5V) is possible by providing a total thermal resistance from 
IC junction to ambient of 60° C/watt/device maximum. For 
operation above 50° C, the maximum device dissipation 
should be derated at 16.7 mW/°C/device (see Figure 2). 
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Power derating for this family of displays can be achieved in 
several ways. The power supply voltage can be lowered to a 
minimum of 4.75V. Column Input Voltage, Vcol, can be 
decreased to the recommended minimum values of 2.6V for 
the HDSP-2300 and 2.75V for the HDSP-2301/-2302/-2303. 
Also, the average drive current can be decreased through 
pulse width modulation of Vb. 

The HDSP-2300/-2301/-2302/-2303 displays have glass 
windows. A front panel contrast enhancement filter is desir- 
able in most actual display applications. Some suggested 



filter materials are provided in Figure 9. Additional informa- 
tion on filtering and constrast enhancement can be found in 
HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning pro- 
cessing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning pro- 
cessing for up to 2 minutes in vapors at boiling is 
permissible. Suggested solvents include Freon TF, Freon 
TE, Genesolv DI-15, Genesolv DE-15, and water. 



NOTE: 

The HDSP-2301/-2302/-2303 are available in high intensity cate- 
gories suitable for some applications where direct sunlight 
viewing is required. For information on displays and filters for 
sunlight viewable applications, contact your field salesman. 
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HEWLETT 
PACKARD 



FOUR CHARACTER 6.9 mm (0.27 INCH) 
5X7 ALPHANUMERIC DISPLAYS 

STANDARD RED HDSP-2490 

YELLOW HDSP-2491 

HIGH EFFICIENCY RED HDSP'2492 

HIGH PERFORMANCE GREEN HDSP-2493 



Features 

• FOUR COLORS 
Standard Red 
Yellow 

High Efficiency Red 
High Performance Green 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• COMPACT CERAMIC PACKAGE 

• WIDE VIEWING ANGLE 

e END STACKABLE FOUR CHARACTER 
PACKAGE 

• TTL COMPATIBLE 

• 5 X 7 LED MATRIX DISPLAYS FULL ASCII SET 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-2491/2493 ALSO CATEGORIZED FOR 
COLOR 

Description 

The H DSP-2490/-2491/-2492/-2493 series of displays are 6.9 
mm (0.27 inch) 5x7 LED arraysfordisplay of alphanumeric 
information. These devices are available in standard red, 
yellow, high efficiency red, and high performance green. 

Package Dimensions 




Typical Applications 

e INSTRUMENTS 

• BUSINESS MACHINES 

• INDUSTRIAL PROCESS CONTROL EQUIPMENT 

• MEDICAL INSTRUMENTS 

• COMPUTER PERIPHERALS 

o MILITARY GROUND SUPPORT EQUIPMENT 

Each four character cluster is contained in a 28 pin dual-in- 
line package. An on-board SIPO (Serial-In-Parallel-Out) 
7-bit shift register associated with each digit controls con- 
stant current LED row drivers. Full character display is 
achieved by external column strobing. 



- 35.66(1400JIWAX. 



PIN 


FUNCTIONl'l 


PIN 


FUNCTION 


1 


NO CONNECT 


15 


NO CONNECT 


2 


COLUMN 1 


16 


DATA OUT 


3 


COLUMN 1 


17 


DATA OUT 


4 


COLUMN 2 


18 


Vb 


5 


COLUMN 2 


19 


Vb 


6 


COLUMN 3 


20 


Vcc 


7 


COLUMN 3 


21 


Vcc 


8 


COLUMN 4 


22 


CLOCK 


9 


COLUMN 4 


23 


CLOCK 


10 


COLUMN 5 


24 


GROUND 


11 


COLUMN 5 


25 


GROUND 


12 


INT.C0NNECTI2I 


26 


DATA IN 


13 


INT. C0NNECTI2I 


27 


DATA IN 


14 


NO CONNECT 


28 


NO CONNECT 




N0T6S; 

1. ALL USEABUg FUNCTION 

PINS ^m HioumAHt. 

etECTftJCAl CONNECTtON 

CAW6EMADET0 

€(THERPtN0ft80tH. 

2. 00 NOT CONNECT OR <«E, 

3. DIMENSIONS IN 
mm f>NCHE3^. 

4. UNLESS OTHERWISE 
SPECIFIEP.THE 
TDLERANCe ON ALL 
OlMENStONS IS^ Mtm* 
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Absolute Maximum Ratings (HDSP-2490/-2491/-2492/-2493) 



Supply Voltage Vcc to Ground —0.5V to B.OV 

Inputs, Data Out and Vb —0.5V to Vcc 

Column Inputyoltage, Vcol —0.5V to +6.0V 

Free Air Operating 



Temperature Range, Ta 



[1.2] 



-20°Cto+85°C 



Storage Temperature Range, Ts — 55°C to+100°C 

IVlaximum Allowable Power Dissipation 

at Ta = 25° 1.2.3 1.46Watts 

Maximum Solder Temperature 1 .59 mm (0.063 in.) 

Below Seating Plane t < 5 sec 260° 



Recommended Operating Conditions 

(HDSP-2490/-2491 /-2492/-2493) 



Parameter 


Symbol 


Min. 


Norn. 


Max. 


iilWlw^^ 


m 


Supply Voltage 


Vcc 


4.75 


5.0 


5.25 


iiiiV 




Data Out Current. Low State 


lOL 






1.6 


rhA 




Data Out Current. High State 


lOH 






-0.5 


mA 




Column Input Voltage. Column On HDSP-2490 


Vcol 


2.4 




3.5 


V 




Column Input Voltage, Column On HDSP-2491/-2492/-2493 


Vcol ^ 


275 




3,5 


V 




Setup Time 


tsetup 


70 


45 




ns 




Hold Time 


thoid 


30 







ns 




Width of Clock 


tw{Clock) 


75 






ns 




^ Clock Frequency 


fclock 







3 


MHz 




Clock Transition Time 


tTHL 






200 


ns 




Free Air Operating Temperature Range f-^i 


Ta 


-20 




85 


oc 


2 



Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 



Description 


Symbol 


Test Conditions 


Min. 


Typ.- 


Max. 


Units 


Fig. 


Supply Current 


icc 


Vcc ^ 5.25V 

VCLOCK - VOATA == 2,4V 

All SR Stages = 
Logical 1 


Vb - 0.4V 




45 


60 


mA 




Vb = 2.4V 




73 


95 


mA 


Column Current at any Column Input 


ICOL 


Vcc == 5.25 V 
Vcol = 3.5V 
All SR Stages - Logical 1 


Vb - 0.4V 






500 


juA 


4 


Column Current at any Column Input 


ICOL 


Vb - 2-4V 




380 


520 


mA 


Vb, Clock or Data Input Threshold Ht^h 


VfH 


Vcc = Vcol ^ 4 J5V 


2.0 






V 




Ve, Clock or Data Input Threshold tow 


ViL 






0.8 


V 


Input Current Logical 1 


Vb, Clock 


ItH 


Vcc == 5.25V. VtH = 2.4V 




20 


80 


mA 




Data In 


llH 




10 


40 


M 


Input Current Logical 


Vb, Clock 


IlL 


Vcc =- 5.25V, ViL = a4V 




-500 


-800 


/^A 




Data In 


IlL 




-250 


-400 


M 


Data Out Voltage 


VOH 


Vcc = 4.76V, loH - -0.5 mA, Icoi = mA 


2.4 


3.4 




V 




Vol 


Vcc ^ 4.75V. loL ^ 1.6 mA, Icol ^ mA 




0.2 


0.4 


V 


Power Dissipation Per Package** 


Pd 


Vcc == 5.0V, Vcoi =3-5V, 17.5% DF 
15 LEDs on per character, Vb = 2,4V 




0.78 




w 


2 


Thermal Resistance IC 
Junction-to-Case 


R0J-C 






20 




^C/W/ 
Device 


2 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 



**Power dissipation per package with four characters illuminated. 



Notes: 

1. Operation above 85°C ambient is possible provided the 
following conditions are met. The junction should not 
exceed 125°C Tj and the case temperature (as measured 
at pin 1 or the back of the display) should not exceed 
100°CTc. 



The device should be derated linearly above 60° C at 
22.2 mW/°C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 
25° C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

Maximum allowable dissipation is derived from Vcc = 5.25V, Vb 
= 2.4V, Vcol = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics 

STANDARD RED HDSP-2490 



Descrlptloii 


Symbol 


Test ConclHloiis 


min. 


Typ.* 


Max. 


Units 


Fig. 


Peak Luminous Intensfty per LEDH-^l 
{Character Average) 


fvPeak 




220 


370 




MCd 


3 


Peak Wavelength 


Xpeak 






655 




nm 




Domlnaot WavelengthE'^i 


K^ 






639 




nm 





YELLOW HDSP-2491 



Description 


Symbol 


tesl'"i^onlitlons 


IVlin. 


Typ/ 


Max. 


Units 


m^ 


Peak Luminous intensity per LEDH*8i 
(Character Average) 


IvPeak 


Vcc^5»0V,VcOL==a5V 
Ti=«26^C(6),Vb = 2.4V 


650 


1400 




jucd 


3 


Peak Wavelength 


XPEAK 






583 




nm 




Dominant Wavelength!^* ''1 


Xd 






585 




nm 





HIGH EFFICIENCY RED HDSP-2492 



Description 


Symbol 


Test Conditions 


iVIin. 


Typ/ 


IVIax. 


Units 


rig. 


Peak Luminous Intensity per LED^"^'^^ 
(Character Average) 


IvPeak 


VCC = 5.0V, Vcoi^ 3.5V 

T{^25*Cf6j,VB^24V 


850 


1530 




MCd 


3 


Peak Wavelength 


Apeak 






635 




nm 




Dominant Wavelength^^^ 


Ad 






626 




nm 





HIGH PERFORMANCE GREEN HDSP-2493 



Description 


Symbol 


Test Conditions 


MIn. 


Typ.* 


Max, 


Units 


Fig, 


Peak Luminous Intensity per LiDi^*^! 
(Character Average) 


IvPoak 


VCC = 5.0V, VcOL^ 3.5V 
Tj = 25''CC6J,V8«24V 


1280 


2410 




jucd 


3 


Peak Wavelength 


Apeak 






568 




nm 




Dominant Wavelength {^•'^1 


Ad 






574 




nm 





*AII typical values specified at Vcc 
otherwise noted. 



= 5.0V and Ta = 25° C unless 



Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2491/-2493 are categorized for color with the color 
category designated by a number code on the bottom of the 
package. 

6. Ti refers to the initial case temperature of the device imme- 
diately prior to the light measurement. 

Electrical Description 

The HDSP-249X series of four character alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four char- 
acter display module features DATA IN and DATA OUT 
terminals arrayed for easy PC board interconnection. DATA 
OUT represents the output of the 7th bit of digit number 4 
shift register Shift register clocking occurs on the high to 
low transition of the clock input. The like columns of each 
character in a display cluster are tied to a single pin. 
Figure 5 is the block diagram for the displays. High true 
data in the shift register enables the output current mirror 
driver stage associated with each row of LEDs in the 5 x 7 
diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power con- 
sumption. 

In the normal mode of operation, input data for digit 4 
column 1 is loaded into the 7 on-board shift register loca- 
tions 1 through 7. Column 1 data for digits 3, 2 and 1 is 
similarly shifted into the display shift register locations. The 



*Power dissipation per package with four characters illuminated. 



7. Dominant wavelength A.d, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 

U (Footlamberts) = ttIv (Candela)/A (Foot)2 

A = 5.3 X 10-8 M2 = 5.8 X 10-7 (Foot )2 



column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2, 3, 4 
and 5. If the time necessary to decode and load data into 
the shift register is t, then with 5 columns, each column of 
the display is operating at a duty factor of: 

D.F. = -^^ 

5(t + T) 

The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con- 
sistent with the minimum refresh rate necessary to achievea 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t + T of: 

1/[5x(100)]=2msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t « T. For short display strings, the duty 
factor will then approach 20%. 

Forfurtherapplicationsinformation, refer to HP Application 
Note 1016. 
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Parameter 


Condition 


Min. 


Typ. 


Ma,, 


Un)t« 


CLOCK flate 








3 


MHz 


Propagaiion 
d9»ay CLOCK 
to DATA OUT 


C, = 16pF 
Rl=2 4Kil 






135 


ns 



Figure 1. Switching Characteristics HDSP-2490/-2491/-2492/-2493 
(TA = -20°Cto+85°C) 

Mechanical and 
Thermal Considerations 

The HDSP-2490/-2491/-2492/-2493 are available in standard 
ceramic dual-in-line packages. They are designed for plug- 
ging into sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character arrays 
of any desired size. The HDSP-2490/-2491/-2492/-2493 util- 
ize a high output current IC to provide excellent readability 
in bright ambient lighting. Full power operation (Vcc = 
5.25\/, Vb = 2.4V, VcoL = 3.5V) with worst case thermal 
resistance from IC junction to ambient of 45° C/watt/device 
is possible up to ambient temperature of 60° C. For operation 
above 60° C, the maximum device dissipation should be 
derated linearly at 22.2 mW/°C (see Figure 2). With an 
improved thermal design, operation at higher ambient 
temperatures without derating is possible. Please refer to 
Application Note 1016 for further information. 
Power derating for this family of displays can be achieved in 
several ways. The power supply voltage can be lowered to a 
minimum of 4.75V. Column Input Voltage, VcOL, can be 
decreased to the recommended minimum values of 2.4V for 
the HDSP-2490 and 2.75V for the HDSP-2491/-2492/-2493. 
Also, the average drive current can be decreased through 
pulse width modulation of Vb. 

The HDSP-2490/-2491/-2492/-2493 displays have glass 
windows, A front panel contrast enhancement filter is desir- 
able in most actual display applications. Some suggested 
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Figure 5. Block Diagram of HDSP-2490/-2491/-2492/-2493 

filter materials are provided in Figure 6. Additional informa- 
tion on filtering and contrast enhancement can be found in 
HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning pro- 
cessing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning pro- 
cessing for up to 2 minutes in vapors at boiling is 
permissible. Suggested solvents include Freon TF, Freon 
TE, Genesolv DI-15, Genesolv DE-15, and water. 



Display 
Color 


Ambient Lighting 


Dim 


Moderate 


Bright 


HDSP-2000 
Std, Red 


Panefgrapfitc 

DafK Red 63 

Ruby Red 60 
Chequers Red IIS 
Plexiglass $423 


Polaroid HNCP37 
3M Ltghi Cof^troi 

Film 
Panefgraphtc 

Gray 10 
Chequers Grey 
105 


llilili^ 


HDSfi-2001 
(Yellow) 


Panetgrap*'tic 

Yellow 27 
Ct^equers Amlser 

107 


Polaroid 
HNCPiO-Qiass 
Marks Polarized 
MPC-0301.3-10 

Note 1 
Polaroid 
HNCPIO-Glflss 
Marks Polarized 

MPC-0201-2-22 
Polaroid 
HMCP10-Glas& 
Marks Polarized 

MPC-0101-5-12 


HDSP»20a2 
(HER) 


Panefgraphfc 
Ruby Red 60 
Chequers Red 112 


HDSP.2003 
(HPOreen) 


Paneigraph)c 

Green 48 
Chequers Green 

107 



Note: 1. Optically coated circular polarized filters, 
Polaroid HNCP10. 

Figure 6. Contrast Enhancement Filters 
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10 20 30 40 50 60 70 80 90 
Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 



100 120 140 



Tj - JUIMCTION TEMPERATURE - °C 

Figure 3. Relative Luminous Intensity 
vs. Temperature 



VcoL - COLUMN VOLTAGE - VOLTS 

Figure 4. Peak Column Current vs. 
Column Voltage 
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HEWLETT 
PACKARD 



SMART DISPLAY 




BOARD FAMILY 


HDSP-6621 


16 AND 32 CHARACTER 


HDSP-6624 


2.85 mm (0.112) AND 4.1 mm (0.16) 





Features 

• FULLY ASSEMBLED 

• FUNCTIONALLY TESTED 

• INCLUDE ON-BOARD CHARACTER 
GENERATOR, MEMORY, DRIVER, DECODER, 
MULTIPLEX, AND BUFFER CIRCUITRY 

• 64 ASCII CHARACTER SET 

• ALL DIGITS ALIGNED AND MATCHED 
FOR INTENSITY 

• 2.85 mm (0.112) or 4.1 mm (0.16) 
CHARACTER HEIGHT 

• VIEWING ANGLE GREATER THAN ±40° 

• SINGLE 5V POWER SUPPLY 

• FULL TTL COMPATIBILITY 



Description 



The HDSP-6621 and HDSP-6624 smart (display systems are 
board assemblies based on the HPDL-1414 and HPDL-2416 
displays. The HDSP-6621 consists of four HPDL-1414 
displays (16 characters) plus a decoder and interface buffer 
on a single printed circuit board. The HDSP-6624 consists 
of eight HPDL-2416 displays (32 characters) plus a decoder 
and interface buffers on a single printed circuit board. Each 
display provides its own character memory, 64 character 
ASCII decoder ROM, and refresh circuitry necessary to 
synchronize the decoding and driving of four 17 segment 
red LEDs, The HDSP-6624 has the additional features of a 
cursor (all dots on) or a blanking (flashing) function. The 
characters in each system are aligned and matched for 
intensity. 

The HDSP-662X family can be configured in custom string 
lengths, and the HDSP-6621 is available without a con- 
nector. Contact your local Hewlett-Packard field sales 
representative with your requirements. 




Typical Applications 

• COMPUTER PERIPHERALS 

• TELECOMMUNICATIONS 

• INDUSTRIAL EQUIPMENT 

• INSTRUMENTS 



Absolute Maximum Ratings 

Supply Voltage, Vcc to Ground -0.3 to 7.0 V 

Input Voltage, Any Pin to Ground ........ .-0.3 to Vcc 

Free Air Operating Temperature Range 0°C to 70°C 

Storage Temperature -40°C to 85°C 
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Package Dimensions hdsp-662i 



i — /. 



3.175 
{0.125> 



24.13 

{am) 



Mr-rir 



OQOCDCXXDOOCXCX: - 






tt 



1,52 

(0,06) 



-92.08 (3.625>- 



-S6.39 I2J22}- 




3.0 (0.118) OIA 4 PLCS 



DIP PLUG 


d 


3M 3406-0002 


(.24) 



PIN 


FUNCTION 


1 


Ao DIGIT SELECT 


2 


Ai DIGIT SELECT 


3 


D4 DATA INPUT 


4 


Do DATA INPUT (LSB) 


5 


D3 DATA INPUT 


6 


D2 DATA INPUT 


7 


GND 


8 


A3 DIGIT SELECT 


9 


WR WRITE 


10 


A2 DIGIT SELECT 


11 


De DATA INPUT (MSB) 


12 


Di DATA INPUT 


13 


D5 DATA INPUT 


14 


Vcc 



NOTES; 

1. TOLeftANCES; HOLES i 0.254 (0.01) 

ALL OTHERS ^ 0.508 (0.02) 

2. DIMENSIONS Iht (VllLUMETReS (INCHES) 



Pacicage Dimensions hdsp-6624 



58.42 
(240) 



-3,81 (0.15) 

-12.70 {0.S0) 



IZZI 







^jmBDmi^xx:cjJi£ZQJij:i2s3iczccc^^- 



^'-^^^ 



]C=1 1 czi 



^3.91 (0.1! 



TT 



50.80 
(2.00) 



19,05 
(0.75) 



5.154) DIA. 8 PLACES 
- DO NOT USE FOR MOUNTING 



1ii2(0,0ej- 
S.80 (0.28)— 



ff 



7,6 
(0.30) 




-CONNECTOR J 

-CONWeCTOB 41 



-CONNECTOR J2 






.All 



^p 



} 



NOTES; 

1, TOLERANCES iO.508 (0,02) i0.254{0.0!0) 

2, SHUNT BAR PROVIDED WITH THE UNIT fS AMP P/N 531220-3 

3, DIMENSIONS (N MILLIMETRES (INCHES) 







" 








RECOMMENDED 




CONNECTOR 


FUNCTION 




MATING CONNECTOR 




J1 




CONTROL DATA 


BERG 

3M 


66900-026 
3399-6000 




J2 




POWER 


MOLEX 


09-50-7041 HOUSING 














08-50-0105 TERMINAL 
















CONNECTOR 


PIN 


FUNCTION 


PIN 


FUNCTION 


J1 


1 


A2 ADDRESS LINE 


14 


NO CONNECTION 




2 


DE4 DISPLAY ENABLE 


15 


De DATA LINE 




3 


A3 ADDRESS LINE 


16 


NO CONNECTION 




4 


DE3 DISPLAY ENABLE 


17 


D4 DATA LINE 




5 


A4 ADDRESS LINE 


18 


CUE CURSOR ENABLE 




6 


DEi DISPLAY ENABLE 


19 


D5 DATA LINE 




7 


NO CONNECTION 


20 


CU CURSOR SELECT 




8 


DE2 DISPLAY ENABLE 


21 


Ao ADDRESS LINE 




9 


Do DATA LINE 


22 


CLR CLEAR 




10 


NO CONNECTION 


23 


Ai ADDRESS LINE 




11 


Di DATA LINE 


24 


WR WRITE 




12 


NO CONNECTION 


25 


D3 DATA LINE 




13 


D2 DATA LINE 


26 


BL BLANKING 


J2 


1 


GND 


3 


Vcc 




2 


Vcc 


4 


GND 
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Recommended operating conditions 




l^arattiefer 


Symbol 


wirn. 


Norn. 


Max. 


Units 


Supply Voltage 


Vcc 


4J5 


5.0 


5.25 


V 


input Vottage High 


VlH 


2.0 




Vcc + 0.3 


V 


Input Voltage Low 


V|L 


GND - 0.3 




o.e 


V 



Electrical Chiaracteristics 


Dver Operating Temperature Range 






Paranf>eter 


HDSP-6621 


^ HDSP-6624 


Units 


Test Conditions 


1Vp. 


Max. 


Typ, 


Max. 


Iqc All digits on (10 seg/dtg{t)i''3 


315 




720 




mA 


Vcc=^5-0V 




480 




1200 


mA 


Vcc = 525 V 


Ice Cursorl^' ^1 {HDSP-6624 only) 






1040 




mA 


Vcc = 5.0 V 








1600 


mA 


Vcc ^ 5.25 V 


ice Blanl< 


40 




30 




nnA 


Vcc -5,0 V 




75 




80 


mA 


Vcc -5.25 V 


liHWIth puHup 




NA 




-2.85 


mA 


Vcc- 6.25V V,H = 2.4 V 


IfLWith puHup 




NA 




-4.85 


mA 


Vcc- 5.25 VV|t = 0.4V 


linwith pulldown 




NA 




2.4 


mA 


Vcc - 6.25 VV|H=^ 2.4 V 


IjL with pulldown 




JSiA 




0.4 


mA 


Vcc- 6.25 VV|t=^ 0.4V 


I iH without resistor 




40 




40 


mA 


Vcc - 5.25 VV|H^ 2.4 V 


1 It without resistor 




-16 




-16 


mA 


Vcc- 6.25V V|t^ 0.4V 



Notes: 

1 "%" illuminated in ali locations. 

2. Cursor character is sixteen segments and DP on. 

3. Cursor operates continuously over operating temperature rang 



Optical Characteristics 



Parameter 


Symboi 


IVIin. 


Typ. 


Units 


Test Condition 


Peak Luminous Intensity per digit, 
8 segments on (character average) 


HD$P«6624 


lyPeak 


0.5 


1.25 


mcd 


Vcc -5.0 V «*>' illuminated 
in all digits 


HDSP-6621 


0.4 


1.0 


Peak Wavelength 


kPeak 




655 


nm 




Dominant Wavelength 


Kd 




640 


nm 




Off Axis Viewing Angle 


HDSP-6624 






±50 


deg. 




HDSP-6621 




±40 


Digit Size 


HDSP-6624 






2.85 


mm 




HDSP-6621 




4.1 
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AC Timing Characteristics 



Over Operating Temperature Range 



Reference 
Number 


Parameter 


Symbol 


HDSP-6621 


HD$P-6624 


Units 


25X 

Mm. 


Min. 


25''C 


70^0 
Min. 


1 


Access Time 


Ucc 


180 


220 


350 


480 


ns 


2 


Address Setup Time 


tAS 


115 


150 


285 


410 


ns 


3 


Address Hold Time 


tAH 


65 


70 


65 


70 


ns 


4 


Write Deiay Time 


twD 


15 


20 


115 


180 


ns 


5 


Write Time 


tw 


100 


130 


170 


230 


ns 


6 


Data Setup Time 


tDS 


80 


100 


160 


220 


ns 


7 


Data Hold Time 


^DH 


65 


70 


65 


70 


ns 


8 


Display Enable Hold Time 


^DES 


N/A 


N/A 


65 


70 


ns 


9 


Display Enable Setup Time 


tOEH 


N/A 


N/A 


285 


410 


ns 




Clear Time 


tcLR 


3.5 


4,0 


3.5 


4,0 


ms 




Refresh Rate 




310 


270 


310 


270 


Hz 



TIMING DIAGRAM FOR THE HDSP-6621 DISPLAY SYSTEM 



DEi -DE4 



CU 
Ao -A4 



Do -De 



^. 



X 



-®- 



-®- 



-©- 



-®- 



\ 



-®- 



X 



/ 



-dh 



-®- 



-®- 



/ 



X 



X 



2.0 V 
0.8 V 



2.0 V 
0.8 V 



2.0 V 
0.8 V 



2.0 V 
0.8 V 



TIMING DIAGRAM FOR THE HDSP-6624 DISPLAY SYSTEM 



X 



-<D- 



^. 



-®- 



Do -De 



-®- 



-©- 



X 



f 



-®- 



-®- 



X 



X 



2.0 V 
0.8 V 



2.0 V 
0.8 V 



2.0 V 
0.8 V 



7-63 



o.i:^o.i:^io~: 



De- 
D5- 
D4- 
D3- 
D2- 



Do- 
Ai- 



1A2 



1A4 I 
2A2 I 



HPDL- 
1414 



Dl D2 Da D4 O5 D$ 



DJSPUY 3 
Pq Ai Aq WS 



5 815 4 3 



Di Dj D3 D4 D5 D^ Di D2 D3 O4 D5 D9 Cfi D2 O3 D4 D& De 



DJSPUAY 2 
Dp A| Ao ^ 



WR- 
A2- 



74LSta9 

in 

1V2 
1Y1 
1Y0 






DlSPtAV 1 
Dft At Ao TSFR 



9)10 11 2 1 12 



DISPLAY 

Dg Ai Aq ggM 



Figure 1. Circuit Diagram for the iHDSP-6621 



Display interface 



HDSP-6621 

Figure 1 shows the circuit diagram for the HDSP-6621. 
Information is transferred to the display on a 4 pin con- 
nector. The following lines are available to the user to pass 
data to the display. 



For a detailed explanation of the function of the pins see 
the HPDL-1414 data sheet. The HDSP-6621 has 2 Address 
lines which are not on the HPDL-1414. 



Data fines (Do-De) 
(pins 3-6, 11-13) 



ASCII data is entered into the display on the Data lines. 



Address lines (A0-A3) 
(pins 1-3, 8) 



Each location In memory has a distinct address, Address inputs enable the designer 
to select a specific location in memory to store data. Address 0000 accesses the far 
right location and address 1111 accesses the far left location. 



Write line (WR) 
Ipin 9) 



Data is written into the display when the display write line is low and the display has 
been selected. 
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o 

■o 



CLR- 

deT- 



DE2- 
DE3- 



A2- 
A3- 
A4- 



+5V- 
+5V- 
+5V- 
+5V 
+5V- 









|*^U3 



■nil: 



]io jo.i To-^ 1 0-1 

GND 1 1 1 i 

5V L 



D0 0, 02 D3D4 DsOfi B L 
DISPLAY 7 



CE^ cue WR Ao 
CEi CLR CU t At 



j-WV-^ 



_nKj« 

•^U3 

^t>o5 — ^><A 



— ^>^ 

+5V[ *^ui '^^l^ 

3K. 4 11K. 10 



-rr 






74LS42 s ^ 



DoOiDzOaO^D^DeBt 



CE2_CUEJ»R Ao 
CeJ CLR CU Ai 

06 



OoOjD2D304Di5,0^fiL 
DISPLAY 5 



CEJ CUE ?tfH Ao 

ci^ cnr CO Ai 

7? 6 



OoD7D2D5D4D5D$eL 

Dia»iAy 4 



CIJ CUE WR Ao 
CEtlCLB CU Ai 



DoDiDj D3D4Di5D65E 
DISPLAY 3 



tjM 






CE2 CU E_WR Ao 
CEl CLR CU 

-w — 



ivi 



OaDiO2D304D5D6BL 
DISPLAY 2 



CE2 CUE WR Ao 
Ce7{CLR CU I At 



OaDtD2D3D4D5DeB 
DISPLAY t 



CE2 CUE WR Ao 
cEi JCLR CU 



ALL RESISTORS = 1 Kfi 

U1 = 74LS14 

U2, U3 = MC 14050 



OoDi02D3O4D5D6BL 
DISPLAY 



CE; CUE WR Ao- 
CEl j CLR CU 1 Aj 

00 I 06 I 



SOLID STATE 
DISPLAYS 



Display Interface 



HDSP-6624 

Figure 2 shows the circuit diagram for the HDSP-6624. 
Information is transferred to the display on a 26 pin con- 
nector. The following lines are available to the user to pass 
data to the display. 



For a detailed explanation of the function of the pins see 
the HPDL-2416 Data Sheet. The HDSP-6624 has four 
display enable inputs and 3 address lines which are not on 
the HPDL-2416. 



Data lines (Dq-Db) 

(J2 pins 11, 13, 15,17,19,25) 



ASCII data or cursor data is entered into the display on the data lines. 



Address lines (A0-A4) 
(J2pins1,3, 5, 21,23) 



Each location in memory has a distinct address. Address inputs enable the designer 
to select a specific location in memory to store data. Address 00000 accesses the far 
right location. Address 11111 accesses the far left location. 



Display Enables (DEi- 
(J2pins2, 4, 6, 8) 



DE4) The user can connect any one of the four Display Enable inputs to all of the CE2 
inputs of the HPDL-2416 displays. All that Is required is to short the appropriate pins 
on the display board with the shorting plug. This allows the user to display the same 
character data on two or more systems or to display different data on up to four 
display boards. 

DE i = shorting A and B 
DE 2 = shorting B and C 
DE3 = shorting D and E 
DE4 = shorting E and F or F and G 

Shorting G and H will bypass DE1-DE4 and enable the device. 



Write line (WR) 
(J2 pin 24) 



Data is written into the display when the Write line is low and the display has been 
selected. 



Cursor Select line (CU) 
(J2pin20) 



This input is used to determine whether data is stored in ASCII memory or Cursor 
memory. (1 = ASCII, = Cursor) 



Cursor Enable line (CUE) 
(J2 pin 18) 



This input is used to determine whether Cursor data is displayed. (1 
= ASCII) 



Cursor, 



Blanking input (BL) 
(J2 pin 26) 



The Blanking input can be used to create a flashing display or to blank the display 
without clearing the ASCII memory. This input inhibits the IC segment drivers and 
the display Clear function. 



Clear input (CLR) 
(J2 pin 22) 



ASCII data will be removed from the ASCII Memory after the Clear input has been 
held at a logic low for 4 ms. The Cursor data is unaffected by the Clear Input. 



Using the Display Interface 

Hewlett-Packard's Smart Display Systems can be treated 
as a block of RAM locations, whose purpose is to store and 
display 64 character ASCII data using a sixteen-segment 
character font as shown in Figure 3. To load data into the 
display system, the host system has to supply the ASCII 



data, the address and the proper control signals and the 
character will be stored in the location selected. See the 
timing diagram for the necessary timing and signal 
sequence. 
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Dl 
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1 


1 
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1 
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1 

1 
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1 
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1 


^6 D5 D4 


HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


D 


E 


F 


10 


2 
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/ 


11 


d^ 


5 


% 


Bj 


/ 
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+ 


/ 


— 
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/ 
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3 


D 
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B 


g 


: 


/ 


Z 


~ 


\ 


? 


1 


4 


a 


R 
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Figures. HDSP-6621/6624 ASCII Character Set 
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Design considerations 

Tiiese display systems use CMOS components that may be 
damaged by electrostatic discharge. These display systems 
can be safely handled by the PC board edges. To avoid 
static damage use standard CMOS handling procedures. 

Cleaning may be performed with a solvent or aqueous 
process. The following solvents may be used without 
causing damage to the system: 

Allied Chemical Genesolv DES 
Baron Blakeslee Blaco-tron TES 
DuPont Freon TE 



Solvents containing alcohols, ketones and halogenated 
hydrocarbons will attack the nylon lens of the displays and 
should be avoided. 

For additional information on handling and cleaning please 
refer to the HPDL-1414 and HPDL-2416 data sheets and 
Application Note 1026. 
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^gi 



HEWLETT 
PACKARD 



5 X 7 DOT MATRIX 

ALPHANUMERIC 

DISPLAY SYSTEM 



HDSP-2416 
HDSP-2424 
HiSP-Z432 
HDSP-2440 
HDSP-2470 
HDSP~2471 
HOSP-2472 



Features 



• COMPLETE ALPHANUMERIC DISPLAY SYSTEM 
UTILIZING THE HDSP-2000 DISPLAY 

• CHOICE OF 64, 128, OR USER DEFINED ASCII 
CHARACTER SET 

• CHOICE OF 16, 24, 32, or 40 ELEMENT 
DISPLAY PANEL 

• MULTIPLE DATA ENTRY FORMATS — 

Left, Right, RAM, or Block Entry 

• EDITING FEATURES THAT INCLUDE CURSOR, 
BACKSPACE, FORWARDSPACE, INSERT, 
DELETE, AND CLEAR 

• DATA OUTPUT CAPABILITY 

• SINGLE 5.0 VOLT POWER SUPPLY 

• TTL COMPATIBLE 

• EASILY INTERFACED TO A KEYBOARD OR 
A MICROPROCESSOR 



Description 



The HDSP-24XX series of alphanumeric display systems 
provides the user with a completely supported 5x7 dot 
matrix display panel. These products free the user's 
system from display maintenance and minimize the 
interaction normally required for alphanumeric displays. 
Each alphanumeric display system is composed of two 
component parts: 

1. An alphanumeric display controller which consists of a 
preprogrammed microprocessor plus associated logic, 
which provides decode, memory, and drive signals 
necessary to properly interface a user's system to an 
HDSP-2000 display. In addition to these basic display 
support operations, the controller accepts data in any 
of four data entry formats and incorporates several 
powerful editing routines. 

2. A display panel which consists of HDSP-2000 displays 
matched for luminous intensity and mounted on a P.C. 
board designed to have low thermal resistance. 

These alphanumeric display systems are also available in 
high efficiency red, yellow, and green. In addition, they are 
available using the HDSP-2300 or HDSP-2490 series dis- 
plays to form display systems with larger characters (5.0 
mm and 6.9 mm, respectively). Contact your local HP sales 
office for more information. 




Typical Applications 

o DATA ENTRY TERMINALS 

o INSTRUMENTATION 

o BUSINESS EQUIPMENT 

o COMPUTER PERIPHERALS 



PART NUMBER 



DESCRIPTION 



Display Boafd$ 



HDSP-2416 



HDSP-2424 



HDSP-2432 



HDSP-2440 



Single-line 
utifizing the 

Single-line 
utilizing the 

Single-line 
utilizing the 

Slngle*llne 
utilizing the 



16 character display panel 
HDSP-2000 display 

24 character display panel 
HDSP~2000 display 



32 character display 
HD$P-2000 display 

40 character display 
HDSP-2000 display 



panel 



Conf roller Boards 



H DSP'-2470 HDSP«2000 display Interface incorporating 
a 64 character ASCII decoder 

HD$P-2471 HD$P-2000 display Interface Incorporating 
a 12B character ASCII decoder 

HDSP-2472 HDSP-2000 display Interface without 
ASCII decoder. Instead, a 24 pin socket 
Is provided to accept a custom 128 char- 
acter set from a user programmed 1 K x 8 
PROM, 



When ordering, specify one each of the Controller Board and the 
Display Board for each complete system. 
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HDSP-2470/-2471/-2472 



Absolute Maximum Ratings 

Vcc -0.5V to 6.0V 

Operating Temperature Range, 

Ambient (Ta) 0°C to 70°C 

Storage Temperature Range (Ts) -55° C to 100° C 

Voltage Applied to any Input or Output . . -0.5V to 6.0V 
IsouRCE Continuous for any Column 

Driver 5.0 Amps (60 sec. max. duration) 



Recommended 
Operating Conditions 



Parameter 


Symbol 


Min. 


Max. 


Units 


Supply Voltage 


Vcc 


4.75 


5.25 


V 


Data Out 


lOL 




0.4 


mA 


lOH 




-20 


/uA 


Ready, Data Valid, 
Column On, Display 
Data 


lOL 




1.6 


mA 


lOH 




-40 


mA 


Clock 


lOL 




10.0 


mA 


lOH 




-1.0 


mA 


Column 1-5 


ISOURCE 




-5.0 


A 



Electrical Characteristics Over operating Temperature Range 

(Unless otherwise specified) 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Conditions 


Supply Current^^J 


Ice 






400 


mA 


Vcc = 5.25V Column On and All 
Outputs Open 


Input Threshold High (except Reset) 
Input Threshold High — Reset^^) 
Input Threshold Low — All Inputs 


VlH 


2.0 






V 


Vcc = 5.0V ± .25V 


ViH 


3.0 






V 


Vcc = 5.0V ± .25V 


VlL 






0.8 


V 


Vcc = 5.0V ± ,25V 


Data Out Voltage 


VoHData 


2.4 






V 


Ioh--20mA Vcc = 4.75V 


VoLData 






0.5 


V 


lOL = 0.4mA Vcc = 4.75V 


Clock Output Voltage 


VoHCIk 


2.4 






V 


Ioh = -1000mA Vcc = 4.75 V 


VoLCIk 






0,5 


V 


loL= lO.OmA Vcc = 4.75V 


Ready, Display Data, Data Valid, 
Column on Output Voltage 


VOH 


2.4 






V 


lOH = -40mA Vcc = 4.75V 


Vol 






0.5 


V 


l0L= 1.6mA Vcc = 4.75V 


Input Current,!^^ Ail Inputs Except 
Reset, Chip Select, D? 


llH 






-0.3 


mA 


ViH = 2.4V Vcc = 5.25V 


IlL 






-0.6 


mA 


ViL = 0.5V Vcc = 5.25V 


Reset Input Current 


llH 






-0.3 


mA 


ViH = 3.0V Vcc = 5,25V 


IlL 






-0.6 


mA 


ViL = 0,5V Vcc = 5.25V 


Chip Select, D? Input Current 


h 


-10 




+10 


mA 


< V| < Vcc 


Column Output Voltage 


VolCOL 


2.6 


3.2 




V 


louT = -5.0A Vcc = 6.00V 



NOTES: 

I.See Figure 11 for total system supply current. 

2. External reset may be initiated bygrounding ResetwitheitheraswitchoropencollectorTTLgateforaminimumtimeof 
50ms. For Power On Reset to function properly, Vcc power supply should turn on at a rate > 100V/s. 

3. Momentary peak surge currents may exist on these lines. However, these momentary currents will not interfere with 
proper operation of the HDSP-2470/1/2. 
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HDSP-2416/-2424/-2432/-2440 



Absolute Maximum Ratings 

Supply Voltage Vcc to Ground -0.5V to 6.0V 

Inputs, Data Out and Vb ... -0.5V to Vcc 

Column Input Voltage, VcoL -0.5V to +6.0V 

Free Air Operating Temperature 

Range, TAt^) 0°C to +55°C 

Storage Temperature Range, Ts -55°C to +100°C 



Recommended 
Operating Conditions 



Parameter 


Symbol 


Min. 


Norm. 


Max. 


Units 


Supply Voltage 


Vcc 


475 


5.0 


5.25 


V 


Column Input 
Voltage, Column On 


Vcoi 


2.6 






V 


Setup Time 


tSETUP 


70 


45 




ns 


Hold Time 


tHOLD 


30 







ns 


Width of Clock 


tW(CLOCK) 


75 






ns 


Clock Frequency 


fCLOCK 







3 


MHZ 


Clock Transition 
Time 


tTHL 






200 


ns 


Free Air Operating^'' ^ 
Temperature Range 


Ta 







55 


^C 



Electrical Characteristics Over operating Temperature Range 



(Unless otherwise specified) 



Parameter 


Symbol 


MIn. 


Typ/ 


Max. 


Units 


Conditions 


Supply Current 


Ice 




45n 


60nl2| 


mA 


Vcc ^ 5.26V 
Vclock=Vdata^2.4V 
All SR Stages = 
Logical 1 


Vb ~ 0.4V 




73n 


95n 


mA 


Vb = 2.4V 


Column Current at any Column Input 


ICOL 






1.5n 


mA 


Vcc = VcOL - 6.25V 
All SR Stages = 
Logical 1 


Vb = 0.4V 


icot 




335n 


41 On 


mA 


Vb = 2.4V 


Peak Luminous Intensity per LED 
(Character Average) 


Iv PEAK 


105 


200 




jucd 


Vcc = 5.0V, VcOL = 3.5V 
Tj = 25^Cl3l, Vb = 2.4V 


Ve.CIock or Data Input Threshold High 


VlH 


2.0 






V 


Vcc = VcOL = 4.75V 


Vb, Clock or Data Input Threshold Low 


Vlt 






0.8 


V 


Input Current Logical 1 


Vb, Clock 


ilH 






80 


M 


Vcc = 6.25V, ViH = 2.4V 


Data In 


llH 






40 


mA 


Input Current Logical 


Vb, Clock 


lit 




-500 


-800 


mA 


Vcc = 5,25V, Vlt = 0.4V 


Data In 


IlL 




-250 


-400 


mA 


Power Dissipation Per Board^"*' 


Pd 




0.66n 




W 


Vcc = 5.0V, VcOL = 2.6V 
15 LED's on per Character, 
Vb = 2.4V 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless otherwise noted. 

NOTES: 

1. Operation above 55° C (70° C MAX) may be achieved by the useof forced air (150 fpm normal to component side of 
HDSP-247X controller board at sea level). Operation down to -20° C is possible in applications that do not require the 
use of HDSP-2470/-2471/-2472 controller boards. 

2. n = number of HDSP-2000 packages 

HDSP-2416 n = 4 
HDSP-2424 n = 6 
HDSP-2432 n = 8 
HDSP-2440 n = 10 

3. Tj refers to initial case temperature immediately prior to the light measurement. 

4. Power dissipation with ail characters illuminated. 
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System Overview 

The HDSP-2470/-2471/-2472 Alphanumeric Display 
Controllers provide the interface between any ASCII 
based Alphanumeric System and the HDSP-2000 
Alphanumeric Display. ASCII data is loaded into the 
system by means of any one of four data entry modes — 
Left, Right, RAM or Block Entry. This ASCII data is stored 
in the internal RAM memory of the system. The^system 
refreshes HDSP-2000 displays from 4 to 48 characters 
with the decoded data. 

The user interfaces to any of the systems through eight 
DATA IN inputs, five ADDRESS inputs (RAM mode), a 
CHIP SELECT input, RESET input, seven DATA OUT 



outputs, a READY output, DATA VALID output, and a 
COLUMN ON output. A low level on the RESET input 
clears the display and initializes the system. A low level on 
the CHIP SELECT input causes the system to load data 
from the DATA IN and ADDRESS inputs into the system. 
The controller outputs a status word, cursor address and 
32 ASCII data characters through the DATA OUT outputs 
and DATA VALID output during the time the system is 
waiting to refresh the next column of the display. The 
COLUMN ON output can be used to synchronize the 
DATA OUT function. A block diagram for the HDSP- 
2470/-2471/-2472 systems is shown in Figure 1. 
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Figure 1. Block Diagram for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 



The system interfaces to the HDSP-2000 display through 
five COLUMN outputs, a CLOCK output, DISPLAY DATA 
output, and the COLUMN ON output. The user should 
connect DISPLAY DATA to DATA IN of the leftmost 
HDSP-2000 cluster and cascade DATA OUT to DATA IN 
of all HDSP-2000 clusters. COLUMN outputs from the 
system are connected to the COLUMN inputs of all HDSP- 
2000 clusters. The HDSP-24XX Series display boards are 
designed to interconnect directly with the HDSP-247X 
Series display controllers. The COLUMN outputs can 
source enough current to drive up to 48 characters of the 
HDSP-2000 display. Pulse width modulation of display 
luminous intensity can be provided by connecting 
COLUMN ON to the input of a monostable multivibrator 
and the output of the monostable multivibrator to the Vb 
inputs of the HDSP-2000displays. The system is designed 
to refresh the display at a fixed refresh rate of 100 Hz. 
COLUMN ON time is optimized for each display length in 
order to maximize light output as shown in Figure 2. 
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Figure 2. Column on Time vs. Display Length for the 
HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 
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Control Mode/Data Entry 

User interface to the HDSP-247X Series controller is via an 
8 bit word which provides to the controller either a control 
word or standard ASCII data input. In addition to this user 
provided 8 bit word, two additional control lines, CHIP 
SELECT and READY, allow easily generated "handshake" 
signals for interface purposes. 

A logic low applied to the CHIP SELECT input (minimum 
six microseconds) causes the controller to read the 8 
DATA IN lines and determine whether a control word or 
ASCII data word rs present, as determined by the logic 
state of the most significant bit (D7). If the controller 
detects a logic high at D7, the state of De-Do will define the 
data entry mode and the number of alphanumeric 
characters to be displayed. 

The 8 bit control data word format Is outlined in Figure 3. 
For the control word (D7 high), bits De and D5 define the 
selected data entry mode (Leftentry, Rightentry, etc.) and 
bits D3 to Do define display length. Bit D4 is ignored. 

Control word inputs are first checked to verify that the 
control word is valid. The system ignores display lengths 
greater than 101 1 for left block or right, or01 1 1 for RAM. If 
the word is valid, the present state— next state table shown 
in Figure 4 is utilized to determine whether or not to clear 
the display. For display lengths of up to 32 characters, 
RAM entry can be used as a powerful editing tool, or can 
be used to preload the cursor. With other transitions, the 
internal data memory is cleared. 



CONTROL 






WORD: 0,03050^03020^ 








|l|X X|-|Y Y Y 


Y 


] 


Y Y Y Y 




DISPLAY LENGTH: 







4 DIGITS 


1 




8 " 


10 




12 " 


11 




16 " 


10 




20 " 


10 1 




24 " 


110 




28 " 


111 




32* " 


10 




36 " 


10 1 




40 " 


10 10 




44 " 


10 11 




48 " 



^maximum for RAM data entry mode 
X X DATA ENTRY MOOES 





1 

1 
1 1 



RAM DATA ENTRY 
LEFT DATA ENTRY 
RIGHT DATA ENTRY 
BLOCK DATA ENTRY 



Figure 3. Control Word Format for the HDSP-2470/-2471/-2472 
Alphanumeric Display Controller. 



CLEAR. OFFSCREEN CURSOR 



CLEAR, BLINKING 
CURSOR « BEGIN 



CLEAR, 
BLINKING 
CURSOR ~ BEGIN 




CLEAR, OFFSCREEN 
CURSOR «30i6 



CLEAR, INVISIBLE 
CURSOR » BEGIN 



(2) 



RAM ENTRY MODE IS VALID FOR DISPLAYS OF 
32 CHARACTERS OR LESS IN LENGTH. 
FOLLOWING A TRANSITION FROM RAM TO 
BLOCK, WHEN THE CURSOR ADDRESS IS 48 
(3016) DURING THE TRANSITION, THE FIRST 
VALID ASCII CHARACTER WILL BE IGNORED 
AND THE SECOND VALID ASCII CHARACTER 
WILL BE LOADED IN THE LEFT- MOST DISPLAY 
LOCATION. 



WHERE BEGIN IS DEFINED AS FOLLOWS: 



CLEAR, INVISIBLE 
CURSOR = BEGIN 



DISPLAY 


CURSOR ADDRESS 


LENGTH 


OF BEGIN 


4 


2Ci6..44,o 


8 


28i6.40io 


12 


24i6.36,o 


16 


20,6. 32,0 


20 


1Ci6.28,o 


24 


18i6.24io 


28 


1416,20,0 


32 


IO16.I610 


36 


OCi6,12,o 


40 


O816. 810 


44 


04i6. 4io 


48 


00,6 



Figure 4. Present State-Next State Diagram for the HDSP-2470/-2471/-2472 Alphanumeric Display Controller. 
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If D? is a logic low when the DATA IN lines are read, the 
controller will interpret De-Do as standard ASCI I data to be 
stored, decoded and displayed. The system accepts seven 
bit ASCII for all three versions. However, the HDSP-2470 
system displays only the 64 character subset [20i6 



(space) to 5Fi6 (_)] and ignores all ASCII characters 
outside this subset with the exception of those characters 
defined as display commands. These display commands 
are shown in Figure 5. Displayed character sets for the 
HDSP-2470/-2471 systems are shown in Figure 6. 



DATA WORD: 


°7 ^6 


°5 


D4 


D3 


^2 


°1 


Do 


DISPLAY COMMAND 






ASCII ASSIGNMENT 


|0|A 


A 


A 


A 


A 


A 


H 




















1 


Valid in ^ 




LF 
















1 





CLEAR 


Right Entry 




BS 






















BACKSPACE CURSOR J 


Mode 


Left Entry 
Mode 


HT 



















1 


FORWARDSPACE CURSOR 




us 








1 




1 


1 


1 


INSERT CHARACTER 






DEL 


1 


1 


1 




1 


1 


1 


DELETE CHARACTER 







Figure 5. Display Commands for the HDSP-2470/-2471/-2472 Alpiianumeric Display Controller. 



128 CHARACTER ASCII SET 
(HDSP-2471) 



64 CHARACTER ASCII SUBSET 
(HDSP-2470) 




•DISPLAY COMMANDS WHEN USED IN LEFT ENTRY 
+DISPLAY COMMANDS WHEN USED IN RIGHT ENTRY 



Figure 6. Display Font for the HDSP-2470 (64 Character ASCII Subset), and HDSP-2471 (128 Character ASCII Set) Alphanumeric 
Display Controller. 
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Regardless of whether a control word or ASCII data word 
is presented by the user, a READY signal is generated by 
the controller after the input word is processed. This 
READY signal goes low for 25/iS and upon a positive 
transition, a new CHIP SELECT may be accepted by the 
controller. Data Entry Timing is shown In Figure 7. 



DATA ENTRY TIMING 



RAM ADDRESS 



- ADDRESS HOLD TIME- 



- DATA HOLD TIME- 



u 



G/isMIN. 



DATA ENTRY TIME • 



- 2.5ms * 



» IF CHIP SELECT = 



U-_ J AFTER THIS TIME 
/t)MS H rONTROLLER VUIL 



CONTROLLER WILL 
ENTER NEXT CHARACTER. 



MAXIMUM DATA ENTRY TIMES OVER OPERATING TEMPERATURE RANGE 



DATA ENTRY MODE 












FUNCTION 






HDSP- 


DATA HOLD TIME* 


DATA 
ENTRY 


BACK 
SPACE 


CLEAR 


FORWARD 
SPACE 


DELETE 


INSERT 


LEFT (2471/2) 
LEFT (2470) 


135ms 
150ius 




235ms 
245ms 


195ms 
215ms 


505ms 
530ms 


205ms 
225ms 


725ms 
745ms 


725ms 
735ms 


RIGHT (2471/2) 
RIGHT (2470) 


85/18 
105AIS 




480ms 
490ms 


470ms 
490ms 


465ms 
485ms 








RAM (2471/2) 
RAM (2470) 


55ius 
55ms 


120ms** 
130ms** 


190ms 
200ms 












BLOCK (2471/2) 
BLOCK (2470) 


55ms 
55ms 




120ms 
130ms 


(155ms FOR RIGHTMOST CHARACTER) 
(165ms FOR RIGHTMOST CHARACTER) 




LOAD CONTROL (2471/2) 
LOAD CONTROL (2470) 


50ms 
50ms 




505ms 
505ms 













*Minimum time that data inputs must remain valid after Chip Select goes low. 
**Minimum time that RAM address inputs must remain valid after Chip Select goes low. 



Figure 7. Data Entry Timing and Data Entry Times for the HDSP-2470/-2471/-2472 Aiplianumeric Display Controiier. 



7-74 



Left Entry Mode 

With Left entry, characters are entered in typewriter 
fashion, i.e., to the right of all previous characters. Left 
entry uses a blinking cursor to indicate the location where 
the next character is to be entered. CLEAR loads the 
display with spaces and resets the cursor to the leftmost 
display location. BACKSPACE and FORWARDSPACE 
move the cursor without changing the character string. 
Thus, the user can backspace to the character to be 
edited, enter a character and then forward space the 
cursor. The DELETE function deletes the displayed 
character at the cursor location and then shifts the 
character string following the cursor one location to the 
left to fill the void of the deleted character. The INSERT 
CHARACTER sets a flag inside the system that causes 
subsequent ASCII characters to be inserted to the left of 
the character at the cursor location. As new characters are 
entered, the cursor, the character at the cursor, and all 
characters to the right of the cursor are shifted one 
location to the right. The INSERT function is terminated 
by a second INSERT CHARACTER, or by BACKSPACE, 
FORWARDSPACE, CLEAR or DELETE. In Left entry 
mode, after the display is filled, the system ignores all 
characters except BACKSPACE and CLEAR. The system 
allows the cursor to be positioned only in the region 
between the leftmost display character and immediately 
to the right (offscreen) of the rightmost display character. 

Right Entry Mode 

In Right entry mode, characters are entered at the right 
hand side of the display and shifted to the left as new 
characters are entered. In this mode, the system stores 48 
ASCII characters, although only the last characters 
entered are displayed. CLEAR loads the display with 
spaces. BACKSPACE shifts the display one location to the 
right, deleting the last character entered and displaying 
the next character in the 48 character buffer. Right entry 
mode is a simple means to implement the walking or 
"Times-Square" display. FORWARDSPACE, INSERT, 
and DELETE have character assignments in this mode 
since they are not treated as editing characters. In this 
mode, the cursor is located immediately to the right 
(offscreen) of the rightmost displayed character. 

Block Entry Mode 

Block entry allows the fastest data entry rate of all four 
modes. In this mode, characters are loaded from left to 
right as with Left entry. However, with Block entry, after 
the display is completely loaded, the next ASCII character 
is loaded in the leftmost display location, replacing the 
previous displayed character. While Block entry has a 
nonvislble cursor, the cursor is always loaded with the 
address of the next character to be entered. In this entry 
mode, the system can display the complete 128 character 
ASCI I set. The display can be cleared and the cursor reset 
to the leftmost display location by loading in a new 
BLOCK control word. 

RAM Entry Mode. 

In RAM entry, ASCII characters are loaded at the address 
specified by the five bit RAM address. Due to the limitation 
of only five address lines, RAM data entry is allowed only 



for displays less than or equal to 32 characters. 
Regardless of display length, address 00 is the leftmost 
display character. Out of range RAM addresses are 
Ignored. While RAM entry has a non-visible cursor, the 
cursor is always preloaded with the address to the right of 
the last character entered. This allows the cursor to be 
preloaded with an address prior to going into any other 
entry mode. In RAM entry, the system can display the 
complete 128 character ASCII set because it does not 
interpret any of the characters as control functions. The 
display can be cleared by loading in a new RAM control 
word. 

Data Out 

For display lengths of 32 characters or less, the data 
stored in the internal RAM is available to the user during 
the time between display refresh cycles. The system 
outputs a STATUS WORD, CURSOR ADDRESS, and 32 
ASCII data characters. The STATUS WORD specifies the 
data entry mode and thedisplay length of the system. The 
STATUS WORD output differs slightly from the CON- 
TROL WORD input. This difference is depicted in Figure 8. 
Regardless of display length, the CURSOR ADDRESS of 
the rightmost character location is address 47 (2Fi6) and 
the offscreen address of the cursor is address 48 (30i6). 
The CURSOR ADDRESS of the leftmost location is 
defined as address 48 minus the display length. A general 
formula for CURSOR ADDRESS is: 

CURSOR ADDRESS = 
(47 - Display Length) + Number of Characters from Left. 

For example, suppose the alphanumeric display is 16 
characters long and the cursor was blinking at the third 
digit from the left. Then the CURSOR ADDRESS would be 
47 - 1 6 + 3 or 34 (22i6) and the 1 8th ASCI I data word would 
correspond to the ASCII character at the location of the 
display cursor. In Left and Block entry, the CURSOR 
ADDRESS specifies the location where the next ASCII 
data character is to be entered. In RAM entry, the 
CURSOR ADDRESS specifies the location to the right of 
the last character entered. In Right entry, the CURSOR 
ADDRESS is always 48 (30i6). The negative edge of the 
DATA VALID output can be used to load the 34 DATA 
OUT words into the user's system. The DATA OUT timing 
for the HDSP-247X systems are summarized in Figure 8. 
For displays longer than 32 characters, the system only 
outputs the STATUS WORD between refresh cycles. 

Master/Power On Reset 

When power is first applied to the system, the system 
clears the display and tests the state of the DATA INPUT, 
D?. If D7 > 2.0V, the systems loads the control word on the 
DATA INPUTS into the system. If D? < .8V or the system 
sees an invalid control word, the system initializes as Left 
entry for a 32 character display with a flashing cursor in 
the leftmost location. For POWER ON RESET to function 
prJDperly, the power supply must turn on ata rate> 100 V/s. 
In'addition, the system can be reset by pulling the RESET 
input low for a minimum of 50 milliseconds. POWER 
ON/MASTER RESET timing is shown in Figure 9. 
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(A) 



JL 



-35/iS- 



35jLis- 



CURSOR 

ADDRESS " 

(B) 
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DATA DATA 

-WORD— #f« WORDS 

(O) (1-31) 



X, COLUMN OFF TIME 

(HDSP-2470) = 30.5iLis + 20ms X Display Length 

(HDSP-2471/-2472) = 17.5ms + 17.5ms X Display Length 
Y, DATA VALID TO COLUMN OFF TIME 
(Display Length < 32 Characters) 

(HDSP-2470) = 813.5ms - 20ms X Display Length 
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STATUS WORD FORMAT (WORD A) 



RAM ENTRY 
BLOCK ENTRY 
LEFT ENTRY 
RIGHT ENTRY 



YYYY = DISPLAY LENGTH 

CURSOR ADDRESS FORMAT (WORD B) 

CURSOR ADDRESS = ( 47 - Display Length) + No. of 

Characters from Left 
DATA WORD FORMAT (WORDS 0-31) 

STANDARD ASCII DATA Where Word (31) is Rightmost 

Displayed ASCII Character 



Dg Dg D4 D3 D2 Di Do 

] ~^~~ 

1 

YYYY 

1 

1 



Figure 8. Data Out Timing and Format for the HDSP-2470/-2471/-2472 Alphanumeric Dispiay Controiier. 



RESET 



'*-^ 330ms -•► 



„,... „. //////////// /77y 



-■ ' *ipr.i 



2.5 MS* 



^t 



IF CHIP SELECT = 
AFTER THIS TIME, 
CONTROLLER WILL 
ENTER A CHARACTER. 



READS IN CONTROL WORD 



^•v 



INITIALIZES AS LEFT ENTRY 
MODE, 32 CHARACTER DISPLAY 
LENGTH 



Figure 9. Power-On/Master Reset Timing for the HDSP-2470/-2471/-2472 Alphanumeric Dispiay Controiier. 
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Custom Character Sets 

The HDSP-2472 system has been specifically designed to 
permit the user to Insert a custom 1 28 ASCI I character set. 
This system features a 24 pin socl<et that is designed to 
accept a custom programmed IK X 8 PROM, EPROM, or 
ROM. The read only memory should have an access time< 
500ns, liL^ |-.4mA| and Iih <40/liA. A list of pin compatible 
read only memories is shown in Figure 10. Jumper 
locations are provided on the HDSP-2472 P.O. board 
which allow the use of ROM's requiring chip enables tied 
either to O or 5V. For further information on ROM 
programming, please contact the factory. 

Power Supply Requirements 

The HDSP-247X Alphanumeric Display System is 
designed to operate from a single 5 volt supply. Total Ice 
requirements for the HDSP-247X Alphanumeric Display 
Controller and HDSP-24XX Display Panel are shown in 
Figure 11. Peak Ice is the instantaneous current required 
for the system. Maximum Peak Ice occurs for Vcc = 5.26V 
with 7 dots ON in the same Column in all display 
characters. This current must be supplied by a 
combination of the power supply and supply filter 
capacitor. Maximum Average Ice occurs for Vec = 5.25V 
with 21 dots ON per character in all display characters. 
The inclusion of a 375 X microfarad capacitor (where X is 
the number of characters in the display) adjacent to the 
HDSP-247X Alphanumeric Display System will permit the 
use of a power supply capable of supplying the maximum 
average Ice. 
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Figure 11. IVIaximum Peak and Average i^c foi* tiie HDSP- 
2470/71/72 Alpiianumeric Display Controller and HDSP-2000 
Display. 



CONNECTORS 



FUNCTION 


TYPE OF 
CONNECTOR 


SUGGESTED 
MANUFACTURER 


CONTROL/DATA 
ENTRY 


26 Pin 
Ribbon Cable 


3IV1 P/N 3399-XOOO Series 


POWER'" 


3 Pin 

With Locking 

Ramp 


Molex P/N 09-50-3031 with 
08-50-0106 Terminals 


DISPLAY 
DRIVE<2'3> 


17 Pin 

Board to Board 

Pin/Socket 


Pin: BERQ p/n 75409-041 
Socket: BERG 
p/n 65780-017 



NOTES: 

(1) Power leads should be 18-20 gauge stranded wire. 

(2) The maximum lead length from the controller board to the 
display should not exceed 1 metre. 













EXTERNAL CONNECTION* 


PART NUMBER 


MANUFACTURER 


TYPE 


CONSTRUCTION 


X 


Y 


Z 


2758 


Intel 




EPROM 


NMOS 


GND 


GND 


+5 


7608 


Harris 




PROM 


BIPOLAR-NiCr 


NC 


NC 


NC 


3628-4 


Intel 




PROM 


BIPOLAR-Si 


+5 


+5 


GND 


82S2708 


Signetics 




PROM 


BIPOLAR-NiCr 


NC 


NC 


NC 


6381 


Monolithic 


Menn. 


PROM 


BIPOLAR-NiCr 


+5 


+5 


GND 


6385 


Monolithic 


Mem. 


PROM 


BIPOLAR-NiCr 


NC 


NC 


NC 


87S228 


National 




PROM 


BIPOLAR-TiW 


+5 


+5 


GND 


93451 


Fairchild 




PROM 


BIPOLAR-NiCr 


+5 


+5 


GND 


68308 


Motorola 




ROM 


NMOS 


** 


NC 


NC 


2607 


Signetics 




ROM 


NMOS 


** 


NC 


NC 


30000 


Mostek 




ROM 


NMOS 


** 


+5 


NC 












*Board jumpers correspond 
topinsIB, 19&21of ROM. 












**As defined by customer 





Figure 10. Pin Compatible 1K x 8 Read Only Memories for tlie l-IDSP-2472 Alpiianumeric Display Controller. 



Display Boards/Hardware 

The mechanical layout of the HDSP-247X Series allows 
direct mating of the controller P.C. board to a compatible 
series of display boards available from Hewlett-Packard. 
These display boards consist of matched and tested 
HDSP-2000 clusters soldered to a P.C. board. 



Included with the controller board are four locking cir- 
cuit board support nylon standoffs (Richco LCBS-4). 
This hardware allows the controller board to intercon- 
nect with any of the standard display boards. Figure 
12 depicts correct assembly technique. 
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Assembly Steps 

1 . Insert the standoffs into .151 diameter holes (noted as 
"S" on Figure 12. The long end of the standoffs should 
protrude through the controller board side. 

2. Position the controller board and display board with 
the components and displays facing out. The HP logo 
should be in the upper left corner when viewed facing 
the boards. Insert the standoffs through the mating 
holes on the display board and press the boards to- 
gether so that the standoffs Jock in place. 

3. Insert the pins from the display board into the socket 
on the controller board. 



BERG Socket 
(BERG p/n 65780-017) 



MOLEX Connector 
(MOLEX p/n 09-65-1031) 



HDSP-2470/71/72 
Controller Board 




3M Connector 
(3M p/n 3429-1002) 



RICHCO Circuit Board Support 
' (RiCHCO p/n LCBS-4) 



HDSP-2416/24/32/40 
~ Display Board 



BERG Pins 

(BERG p/n 75409-041) 



Figure 12. Assembly Drawing. 
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Package Dimensions 



UNLESS OTHERWISE SPECIFIEO„DIMENSIONS ARE IN mm AND (INCHES) 



HDSP2470/-2471/-2472 



PIN 


DESCRIPTION 


1 


CHIP SELECT 




DATA VALID 




RAM ADDRESS, Ao 




DATA IN, D; 




RAM ADDRESS, A| 




RESEt 




RAM ADDRESS, A2 




DATA OUT, DOs 




RAM ADDRESS, A3 




DATA OUT, DO5 




DATA IN, Do 


12 


DATA our DO4 


13 


DATA IN, Dt 


14 


DATA OUT, DOj 


15 


DATA IN, Dz 




DATA OUT, DO2 


17 


DATA IN, D3 




DATA OUT, D0| 


19 


DATA IN, D4 


20 


DATA OUT, DOg 


21 


DATA IN, Ds 


22 


READY 


23 


DATA IN, Ds 


24 


COLUMN ON 


25 


RAM ADDRESS, A« 


26 


DISPLAY BLANK, Vb 





i 



yuuuuuyyui 



ABC DE FG HI JKLMNO PQ ^ 

SSHHH 



24 PIN IC SOCKET (HDSP-2472 ONLY) 




Figure 13. HDSP-2470/-2471/-2472 



PIN 


DESCRIPTION 


A 


DISPLAY BLANK, Vb 


B,C 


COLUMN) 


D,E 


COLUMN2 


F,G 


CDLUMN3 


H,l 


CDLUMN4 


J,K 


COLUMN5 


L 


CLOCK 


M 


DISPLAY DATA 


N,0 


Vcc 


P.ll 


GND 



A 


- 
HD$P-2416 


s 


B 


HDSP-2424 


106.680 
(4.200) 


C 


HDSP-2432 


142.240 
(S.60Q) 




Figure 14. HDSP-2416/-2424/-2432 






7.620 

TSoiSy 

1 


J 






1 



Figure 15. HDSP-2440 
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HEWLETT 
PACKARD 



LED SOLID STATE 

ALPHAIMUMERIC 

INDICATOR 



5082-7100 
5082-7101 
5082-7102 



Features 

• 5x7 LED MATRIX CHARACTER 

« LARGE 6.9 mm (.27 INCH) CHARACTER HEIGHT 
o EXTREMELY WIDE TEMP. RANGE 

• COMPACT 15.2 mm (.600 INCH) 
GLASS/CERAMIC DIP 

o WIDE VIEWING ANGLE 

o RUGGED, SHOCK RESISTANT 



Typical Applications 

o COMPUTER PERIPHERALS 
© MILITARY EQUIPMENT 
o INDUSTRIAL EQUIPMENT 
o AVIONICS 



•ai'^- 






^Et 






Description 

The Hewlett-Packard 5082-7100 Series is an X-Y addressable, 5x7 LED Matrix capable of displaying the 
full alphanunneric character set. This alphanumeric indicator series is available in 3, 4, or 5 character end- 
stackable clusters. The clusters permit compact presentation of information, ease of character alignment, 
minimum number of interconnections, and compatibility with multiplexing driving schemes. 

The 5082-7100 is a three character cluster. 
The 5082-7101 is a four character cluster. 
The 5082-7102 is a five character cluster. 



Absolute iviaximum Ratings 



Parameter 


Symbol 


Mm. 


Max. 


Units 


Peak Forward Current Per LED 
{Duration <: 1 ms) 


IpEAK 




100 


mA 


Average Current Per LED 


Iavg 




10 


mA 


Power Dissipation Per 
Character (AH diodes lit) ^'1 


Pd 




700 


mW 


Operating Temperature. Case 


Tc 


SB 


95 


oc 


Storage Temperature 


Ts 


--55 


100 


^C 


Reverse Voltage Per LED 


Vr 




4 


V 



Note 1 : At 25°C Case Temperature; derate 8.5mW/°C above 25°C. 
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Electrical /Optical Characteristics at Tc=25°C 



Parameter 


Symbol 


Min. 


Typ. 


Max. 


Units 


Peal< Luminous Intensity Per LED 
(Character Average) @ Pulse 
Current of lOOmA/LED 


h (PEAK) 


1.0 


2.2 




mcd 


Reverse Current Per LED @ Vr = 4V 


Ir 




10 




MA 


Peak Forward Voltage @ Pulse 
Current of 50mA/LED 


Vf 




1.7 


2.0 


V 


Peak Wavelength 


Veak 




655 




nm 


Spectral Line Halfwidth 


A\,/2 




30 




nm 


Rise and Fall Times f^ J 


^T'h 




10 




ns 



Note 1. Time for a 10% - 90% change of light intensity for step change in current. 
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Vp - FORWARD VOLTAGE - V 

Figure 1 . Forward Current- Voltage Characteristic. 
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Figure 2. Relative Luminous Intensity vs. Case 
Temperature at Fixed Current Level. 
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AVERAGE CURRENT PER LED - mA 

Figure 3. Typical Time Average Luminous 
Intensity per LED vs. Average 
Current per LED. 
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Figure 4. Typical Relative Luminous Efficiency vs. 
Peak Current per LED. 
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Package Dimensions and Pin Configurations 



5082*7100/7101/7102 



OftlElMTATlON MARK METAL tAB 
ON BACK OF SUBSTRATE 



6082-7100 




1, Diiwntiom ftr« in miUmoma and (Inchw). 

2. Urttett otbwwiw specified, the tolcraiic* on »tl dimensions I* *0.38mm {i,016 in.). 
3> Character $m 6.9 x4.9mm <.27 x M m.h 



Device Pin Description 
















5082-7100 


S082-7101 


5082-7102 


Pin 


Function 


Pin 


jFunction 


Pin 


Punctlon 


Pin 


Punction 


Pin 


Function 


Pin 


Function 


1 


Anode <3 


12 


Anode B 


1 


N/C 


15 


Anode C 


1 


M/C 


19 


6e 


2 


1c 


13 


3d 


2 


1c 


16 


4c 


2 


1c 


20 


So 


3 


Id 


14 


3b 


3 


Ie 


17 


4a 


3 


Ie 


21 


5a 


4 


Anode F 


15 


Anode A 


4 


Anode G 


18 


Anode B 


4 


Anode F 


22 


Anode D 


5 


AnodaE 


ie 


2e 


5 


2b 


19 


3e 


S 


2b 


23 


4e 


6 


2b 


17 


2c 


6 


2d 


20 ; 


3b 


6 


2d 


24 


4c 


7 


2d 


18 


2a 


7 


Anode D 


21 


3a 


7 


2e 


25 


M/C 


a 


Anode C 


19 


Anode D 


a 


Anode E 


22 


2e 


8 


Anode H 


26 


Anode C 


9 


38 


20 


1e 


9 


30 


23 


2c 


9 


3c 


27 


3d 


10 


3c 


21 


lb 


m 


3d 


24 


2a 


10 


3e 


28 


3b 


11 


3e 


22 


13 


11 


Anode F 


25 


Anode A 


11 


Anode G \ 


29 


3a 










12 


4b 


26 


Id 


12 


4a 


30 


Anode B 










13 


4<i 


27 


lb 


13 


4b 


31 


2c 










14 


4e 


28 


Ie 


14 
15 
16 
17 
18 


4d 

N/C 
6b 
Sd 
N/C 


32 

33 
34 
35 
36 


2a 

Anode A 
Id 
lb 
la 



la lb 1c Id Ie 2a 2b 2c 2d 2e 3a 3b 3c 3d 3e 4a 4b 4c 4d 4e 5a 5b 5c 5d 5e 

AAA4 






5082-7100/7101/7102 '12222 






44.^A 



Schematic Wiring Diagram |^character i-^I^-character 2-^[*-character 3-4*-character 4-*-|-»-character 5-»«- 
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1 


Operating considerations 

ELECTRICAL 

The 5x7 matrix of LED's, which make up each character, are X-Y addressable. This allows for a 

simple addressing, decoding and driving scheme between the display module and customer furnished 

logic. 

There are three main advantages to the use of this type of X-Y addressable array: 

1. It is an elementary addressing scheme and provides the least number of interconnection pins for the 
number of diodes addressed. Thus, it offers maximum flexibility toward integrating the display into 
particular applications. 

2. This method of addressing offers the advantage of sharing the Read -Only-Memory character generator 
among several display elements. One character generating ROM can be shared over 25 or more 5x7 
dot matrix characters with substantial cost savings. 

3. In many cases equipment will already have a portion of the required decoder/driver (timing and clock 
circuitry plus buffer storage) logic circuitry available for the display. 

To form alphanumeric characters a method called "scanning" or "strobing" is used. Information is 
addressed to the display by selecting one row of diodes at a time, energizing the appropriate diodes in 
that row and then proceeding to the next row. After all rows have been excited one at a time, the 
process is repeated. By scanning through all rows at least 100 times a second, a flicker free character 
can be produced. When information moves sequentially from row to row of the display (top to bottom) 
this is row scanning, as illustrated in Figure 5. Information can also be moved from column to column 
(left to right across the display) in a column scanning mode. For most applications (5 or more charac- 
ters to share the same ROM) it is more economical to use row scanning. 

MECHANICAL/THERMAL MOUNTING 

The solid state display typically operates with 200 mW power dissipation per character. However, if the 
operating conditions are such that the power dissipation exceeds the derated maximum allowable value, 
the device should be heat sunk. The usual mounting technique combines mechanical support and thermal 
heat sinking in a common structure. A metal strap or bar can be mounted behind the display using 
silicone grease to Insure good thermal control. A well-designed heat sink can limit the case temperature 
to within 10°C of ambient. 
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Figure 5. Row Scanning Block Diagram. 
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m 



HEWLETT 
PACKARD 



16 SEGMENT 




SOLID STATE 


HOSP-6504 


ALPHANUMERIC 


HDSP-6508 


DISPLAY 





Features 

• ALPHANUMERIC 

Displays 64 Character ASCII Set and 
Special Characters 

• 16 SEGMENT FONT PLUS CENTERED D.P. 
AND COLON 

• 3.81mm (0.150") CHARACTER HEIGHT 

• APPLICATION FLEXIBILITY WITH 
PACKAGE DESIGN 

4 and 8 Character Dual-ln-Line Packages 

End Stackable-On Both Ends for 8 Character and 

On One End for 4 Character 
Sturdy Gold-Plated Leads on 2.54mm (0.100") 

Centers 
Environmentally Rugged Package 
Common Cathode Configuration 

• LOW POWER 

As Low as 1.0-1.5mA Average 
Per Segment Depending on Peak 
Current Levels 

• EXCELLENT CHARACTER APPEARANCE 
Continuous Segment Font 

High On/Off Contrast 
6.35mm (0.250") Character Spacing 
Excellent Character Alignment 
Excellent Readability at 2 Metres 

• SECONDARY BARREL MAGNIFIER AVAILABLE 
Increases Character Height to 4.45 mm (0.175") 

• SUPPORT ELECTRONICS 

Can Be Driven With ROM Decoders and Drivers 
Easy Interfacing With Microprocessors and 
LSI Circuitry 

• CATEGORIZED FOR LUMINOUS INTENSITY 








Description 



The HDSP-6504 and HDSP-6508 are 3.81mm (0.150") 
sixteen segment GaAsP red alphanumeric displays 
mounted in 4 character and 8 character dual-in-line 
package configurations that permit mounting on PC 
boards or in standard IC sockets. The monolithic light 
emitting diode character is magnified by the integral lens 
which increases both character size and luminous 
Intensity, thereby making low power consumption 
possible. The rugged package construction, enhanced by 
the backfill design, offers extended environmental capabili- 
ties compared to the standard PC board/lens type of display 
package. Its good temperature cycling capability is the 
result of the air gap which exists between the semiconduc- 
tor chip/wire bond assembly and the lens. In addition to 
the sixteen segments, a centered D.P. and colon are in- 
cluded. Character spacing yields 4 characters per inch. 



Applications 



These alphanumeric displays are attractive for applica- 
tions such as computer peripherals and terminals, 
computer base emergency mobile units, automotive 
instrument panels, desk top calculators, in-plant control 
equipment, hand-held instruments and other products 
requiring low power, display compactness and alpha- 
numeric display capability. 
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Device Selection Guide 



Characters 

Per 

Display 


Configuration 


Part No. 

iosp* 


Device 


Package 


4 


iSSss.:.:.:,:.:.;.:.: 






(Figure 6) 


6504 


''WSi 


N7l 


0\| 


)\I7| 


)\0 


■llli 








8 








(Figure 7) 


6608 




1^1 


M 


50 


,1 




N7\ 


(\0 


150 











Absolute Maximum Ratings 



Symbol 


Parameter 


MIn. 


Wfax. 


Unltll 


IPEAK 


Peak Forward Current Per Segment 
or DP (Duration < 312/48) 




200 


mA 


Iavg 


Average turrent Per Segment or 
DPlU 




7 


mA 


Pd 


Average Power Dissipation Per 
Character f .2} 




138 


mV\/ 


Ta 


Operating Temperature, Ambient 


.4mmm 


85 


^C 


*^s 


Storage Temperature 


-40 


#00 


^C 


Vr 


Reverse Voltage 




5 


V 




Solder Temperature at 1,59mm 
n/16 inch) below seating plane, 
t < 3 Seconds 




260 


°C 



NOTES: 

1. Maximum allowed drive conditions for strobed operation are derived from Figures 1 and 2. See electrical section of operational 
considerations. 

2. Derate linearly above Ta = 50° at 2.17mW/°C. Pd Max. (Ta = 85° 0) = 62mW. 

Electrical /Optical Characteristics at T=25°C 



Symbol 


Parameter 


Test Condition 


Min 


Typ. 


Max. 


Units 


Iv 


Luminous Intensity, Time 
Average, Character Total with 
16 Segments Illuminated 13,4} 


IPEAK = 30mA 
1/16 Duty Factor 


0.40 


1.65 




mod 


Vf 


Forward Voltage Per 
Segment or DP 


If = 30mA 
(One Si|iient On) 




T6 


1.9 


V 


XPIAK 


Peak Wavelength 






655 




nm 


X<1 


Dominant Wavelength [^J 






640 




nm 


tR 


Reverse Current Per 
Segment or DP 


Vr = 5V 




10 




mA 


AVf/A^C 


Temperature Coefficient of 
Forward Voltage 






-2 




mV/°C 


Hdj-pm 


Thermal Resistance LED Junction-to-PIn 






232 




°C/W/ 
Seg 



NOTES: 

3. The luminous intensity ratio between segments within a digit is designed so that each segment will have the same luminous 
sterance. Thus each segment will appear with equal brightness to the eye. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower peak 
currents may cause intensity mismatch within the display. Operation at peak currents less than 7 mA will cause objectionable 
display segment matching. 

5. The dominant wavelength, Xd, is derived from the CLE. chromaticity diagram and representsthatsinglewavelength which defines 
the color of the device, standard red. 
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tp- PULSE DURATION -/is 
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Ta - AMBIENT TEMPERATURE - °C 



Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. Derate derived 
operating conditions above T/\ = 50°C using Figure 2. 
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IPEAK - PEAK SEGMENT CURRENT - mA 

Figure 3. Relative Luminous Efficiency 
(Luminous Intensity Per Unit Current) 
vs. Peak Segment Current. 



Figure 2. Temperature Derating Factor 
For Peak Current per Segment vs. 
Ambient Temperature. TjMAX = 1 10° C 
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Vf - PEAK FORWARD VOLTAGE - V 

Figure 4. Peak Forward Segment 
Current vs. Peak Forward Voltage. 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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Figure 5. Typical 64 Character ASCII Set. 
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Additional Character Font 
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Package Dimensions 




3.81 ± .25 
(.150 ± .010) 






_ PIN 1 
(NOTE 3) 



.51 
" (.020) 7 



10.67 H- 
(0.420) 



21. 34 ±.04 
(.840 ± .020) 

i_ 



c_ 



_ 6.35 ^Yp 
(.250) '^^• 

NOTE 4 



mmmmmnm: 



T 

[± .2! 
± .01 

i 



15.24 ± .25 
(.600 ± .010) 



7.62 
(.300) 



A 



h. 



2.54 , 
(.100) ' 



3.81 ± .25 
(.150 ± .010) 



NOTES: 

1. ALL DIMENSIONS IN MILLIMETRES AND (INCHES). 

2. ALL UNTOLERANCED DIMENSIONS ARE FOR REFERENCE ONLY. 

3. PIN 1 IDENTIFIED BY INK DOT ADJACENT TO LEAD. 



Figures. HDSP-6504 



Figure?. HDSP-6508 



Magnified Character 
Font Description 



DEVICES 
HDSP-6504 
HDSP-6508 




Figure 8. 



Device Pin Description 




Punctlofi 1 


Pin 










No. 


HD$P-6$04 


HOSP-6508 


1 


Anode 


Segment gi 


Anode 


Segment gi 


2 


Anode 


Segment DP 


Anode 


Segment DP 


3 


Cathode 


Digit 1 


Cattiode 


Digit 1 


4 


Anode 


Segment d2 


Anode 


Segment da 


5 


Anode 


Segment 1 


Anode 


Segment 1 


6 


Cathode 


Digit 3 


Cathode 


Digit 3 


7 


Anode 


Segment e 


Anode 


Segment e 


8 


Anode 


Segment m 


Anode 


Segment m 


9 


Anode 


Segment k 


Anode 


Segment K 


10 


Cathode 


Digit 4 


Cathode 


Digit 4 


11 


Anode 


Segment dt 


Anode 


Segment di 


12 


Anode 


Segment j 


Cathode 


Digit 6 


13 


Anode 


Segment Co 


Cathode 


Digit 8 


14 


Anode 


Segment ga 


Cathode 


Digit 7 


15 


Anode 


Segment as 


Cathode 


Digit 6 


16 


Anode 


Segment 1 


Anode 


Segment J 


17 


Cathode 


Digit 2 


Anode 


Segment Co 


18 


Anode 


Segment b 


Anode 


Segment ga 


19 


Anode 


Segment ai 


Anode 


Segment aa 


20 


Anode 


Segment c 


Anode 


Segment i 


21 


Anode 


Segment h 


Cathode 


Digit 2 


22 


Anode 


Segment f 


Anode 


Segment b 


23 






Anode 


Segment ai 


24 






Anode 


Segment c 


25 






Anode 


Segment h 


26 






Anode 


Segment f 
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Operational Considerations 

ELECTRICAL 

The HDSP-6504 and -6508 devices utilize large monolithic 
16 segment GaAsP LED chips with centered decimal point 
and colon. Like segments of each digit are electrically 
interconnected to form an 18 by N array, where N is the 
quantity of characters in the display. In the driving scheme 
the decimal point or colon is treated as a separate 
character with its own time frame. 

These displays are designed specifically for strobed (multi- 
plexed) operation. Under normal operating situations the 
maximum number of illuminated segments needed to 
represent a given character is 10. Therefore, except 
where noted, the information presented in this data sheet 
is for a maximum of 10 segments illuminated per 
character.* 

The typical forward voltage values, scaled from Figure 4, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design may be 
calculated using the following Vp model: 

Vf = 1.85V + IPEAK(1.8n) 
For: 30mA < Ipeak < 200mA 
Vf = 1.58V + IPEAKdO.yn) 
For: 10mA < Ipeak < 30mA 

OPTICAL AND CONTRAST 
ENHANCEMENT 

Each large monolithic chip is positioned under a separate 
element of a plastic aspheric magnifying lens, producing a 
magnified character height of 3.81 mm (.150 inch). The 
aspheric lens provides wide included viewing angles of typ- 
ically 75 degrees horizontal and 75 degrees vertical with 
low off-axis distortion. These two features, coupled with 
the very high segment luminous sterance, provide to the 



user a display with excellent readability in bright ambient 
light for viewing distances in the range of 2 meters. Effec- 
tive contrast enhancement can be obtained by employing 
any of the following optical filter products: Panelgraphic: 
Ruby Red 60, Dark Red 63 or Purple 90; SQL Homalite: 
H100-1605 Red or H100-1804 Purple, Plexiglas 2423. For 
very bright ambients, such as indirect sunlight, the 3M 
Light Control Film is recommended: Red 655, Violet, Purple 
or Neutral Density. 

For those applications requiring only 4 or 8 characters, a 
secondary barrel magnifier, HP part number HDSP-6505 
(four character) and -6509 (eight character), may be 
inserted Into support grooves on the primary magnifier. 
This secondary magnifier increases the character height 
to 4.45mm (.175 inch) without loss of horizontal viewing 
angle. 



MECHANICAL 

These devices are constructed by LED die attaching and 
wire bonding to a high temperature PC board substrate. A 
precision molded plastic lens is attached to the PC board 
and the resulting assembly is backfilled with a sealing 
epoxy to form an environmentally sealed unit. 

The four character and eight character devices can be end 
stacked to form a character string which is a multiple of a 
basic four character grouping. As an example, one -6504 
and two -6508 devices will form a 20 character string. 
These devices may be soldered onto a printed circuit 
board or inserted into 24 and 28 pin DIP LSI sockets. The 
socket spacing must allow for device end stacking. 

Suitable conditions for wave soldering depend upon the 
specific kind of equipment and procedure used. For more 
information, consult the local HP Sales Office or Hewlett- 
Package Components, Palo Alto, California. 



*Morethan lOsegmentsmay be illuminated in a given character, 
provided the maximum allowed character power dissipation, 
temperature derated, is not exceeded. 
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14.58 
(.574) 



OPTIONAL 

4 DIGIT MAGNIFIER 

HDSP-6505 



31.75 
11.250) 



/ ^ 



OPTIONAL 

I DIGIT MAGNIFIER 

HDSP-6509 







53.59 








1.57 




(2.110) 








(.06) 






t 

14.43 
(.568) 


// 


'7 7 


/ 





1.57 
(.06) 



END VIEW 
(BOTH) 



'<^ 


t 


\ 


15.88 




(.625) 


V 1 




^ 2.34 




r (.092) 



31.88 MAX. 


(1.255) 












, 28.8 MAX. 


(1.135) 
MOUNTED ON HDSP-6504 





53.67 MAX. 






(2.113) 




1 


.| 


Ode 


XJ2C 


5X3 






, 50.67 MAX. 




11.9961 


'1 



9.25 MAX. 
(.364) 




NOTES: 

1. ALL DIMENSIONS IN 
MILLIMETRES AND (INCHES). 

2. THIS SECONDARY MAGNIFIER 
INCREASES THE CHARACTER 
HEIGHT TO 4.45mm (.175 in.) 



MOUNTED ON HDSP-6 

Figure 9. Design Data for Optional Barrel Magnifier in Single Display Applications. 
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16 SEGMENT 

SOLID STATE 

ALPHANUMERIC 

DISPLAY 



HDSP-6300 



Features 



• ALPHANUMERIC 

Displays 64 Character ASCII Set and 
Special Characters 

• 16 SEGMENT FONT PLUS CENTERED D.P. 
AND COLON 

• 3.56mm (0.140") CHARACTER HEIGHT 

• APPLICATION FLEXIBILITY WITH 
PACKAGE DESIGN 

8 Character Dual-ln-Line Package 
End Stackable 

Sturdy Leads on 2.54mm (0.100") Centers 
Common Cathode Configuration 

• LOW POWER 

As Low as 1.0-1. 5mA Average 
Per Segment Depending on Peak 
Current Levels 

• EXCELLENT CHARACTER APPEARANCE 
Continuous Segment Font 

High On/Off Contrast 
5.08mm (0.200") Character Spacing 
Excellent Character Alignment 
Excellent Readability at 1.5 Metres 

• SUPPORT ELECTRONICS 

Can Be Driven With ROM Decoders and Drivers 
Easy Interfacing With Microprocessors and 
LSI Circuitry 

• CATEGORIZED FOR LUMINOUS INTENSITY 










Description 



The HDSP-6300 is a sixteen segment GaAsP red 
alphanumeric display mounted in an 8 character dual-in- 
line package configuration that permits mounting on PC 
boards or in standard IC sockets. The monolithic light 
emitting diode character is magnified by the integral lens 
which increases both character size and luminous 
intensity, thereby making low power consumption 
possible. The sixteen elements consist of sixteen seg- 
ments for alphanumeric and special characters plus 
centered decimal point and colon for good visual 
aesthetics. Character spacing yields 5 characters per 
inch. 



Applications 



These alphanumeric displays are attractive for applica- 
tions such as computer peripherals and mobile terminals, 
desk top calculators, in-plant control equipment, hand- 
held instruments and other products requiring low power, 
display compactness and alphanumeric display capa- 
bility. 
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Absolute Maximum Ratings 



Symbol 


Parameter 


MIn. 


Max- 


Units 


IPEAK 


Peak Forward Current Per Segment 
or DP (Duration < 417ps) 




160 


mA 


Iavg 


Average Current Per Segment or 

Dpni 




6,25 


mA 


Pd 


Average Power Dissipation Per 
Character 11 .2] 


'lii 


133 


mW 


Ta 


Operating Temperature, Ambient 


-40 


85 


^C 


Ts 


Storage Temperature 


-40 


100 


^C 


Vr 


Reverse Voltage 




5 


V 




Solder Temperature at 1.59mm 
(1/16 inch) below seating plane, 
t < 5 Seconds 




260 


^C 



NOTES: 

1. Maximum allowed drive conditions for strobed operation are derived from Figures 1 and 2. See electrical section of operational 
considerations. 

2. Derate linearly above Ta = 50°C at 2.47 mW/^C. Pd Max. (Ta = 85°C) = 47 mW. 

Electrical /Optical Characteristics at Ta=25°C 



Symbot 


Parameter 


Test CondltJon 


mn. 


Typ. 


Max. 


Units 


iv 


Luminous Intensity, Time 
Average, Character Total with 
16 Segments Illuminated i^M 


IPEAK = 24mA 
1/16 Duty Factor 


400 


1200 




txcd 


Vf 


Forward Voltage Per 
Segment or DP 


If ^ 24mA 
(One Segment On) 




1.6 


1.9 


V 


XpEAK 


Peak Wavelength 






655 




nm 


Xd 


Dominant Wavelength l^} 






640 




nm 


iR 


Reverse Current Per 
Segment or DP 


Vr = 5V 




10 




mA 


R^J-PtN 


Thermal Resistance LED 
Junction-to-Pin per Character 






250 




°C/W/ 
Char. 



NOTES: 

3. The luminous intensity ratio between segments v\/ithin a digit is designed so that each segment will have the same luminous 
sterance. Thus each segment will appear with equal brightness to the eye. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower peak 
currents may cause intensity mismatch within the display. Operation at peak currents less than 7 mA will cause objectionable 
display segment matching. 

5. The dominant wavelength, Ad, is derived from the CLE. chromaticity diagram and represents that single wavelength which defines 
the color of the device, standard red. 
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-PULSE DURATION - 



Figure 1. Maximum Allowed Peak Current vs. Pulse Duration. Derate derived 
operating conditions above T/\ = 50° C using Figure 2. 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Temperature Derating Factor 
For Peak Current per Segment vs. 
Ambient Temperature. TjMAX=110°C 



7-91 



1.4 
1.3 
1.2 
1.1 
1.0 
0.9 
0.8 
0.7 
0.6 
0.5 
0.4 
0.3 
0.2 
0.1 















„„ 










r 
















































" 
















































^ 


** 




















. ,„^ 


;»*** 
























y 
























,^' 






















^ 
























^^ 
































































































































































5 7 


10 20 1 

24 




50 


100 200 
150 



- 




- 




^ 


t 


^ 




^ 


,j 1 


- 




» 


/ 


1 


} 


( 




II L-^U^_I>-Z_ 


\ \ LU- 



'peak - peak segment current - mA 

Figure 3. Relative Luminous Efficiency 
(Luminous Intensity Per Unit Current) 
vs. Peak Segment Current. 



Vf - PEAK FORWARD VOLTAGE - V 

Figure 4. Peak Forward Segment 
Current vs. Peak Forward Voltage. 



For a Detailed Explanation on the Use of Data Sheet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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Figure 5. Typical 64 Character ASCII Set. 
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Additional Character Font 
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PIN 14 
Figure 6. 
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«OTES; 

t. ALt DIWENSJOM$ IN Mlttl)«£tReSAt\iD(JNCHE$l 

2< ALL MNTOtERAflCEO PIMCNSIONS: A«e FOR BEFgREt^Cfi ONLY. 

3< nn 1 iDENTIFrED BY DOT ADMCEI*ITTO LgAD. 
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Magnified Ciiaracter 
Font Description 



Device Pin Description 




d2 di 



Figure 7. 



Pin 






No. 




Function 


1 


Anode 


Segment K 


2 


Anode 


Segment Di 


m 


Anode 


Segment C 


4 


Cathode 


Digit 1 


6 


Cathode 


Digit 2 


6 


Cathode 


Digit 3 


7 


Cathode 


Digit 4 


8 


Anode 


Segment L 


9 


Anode 


Segment Gz 


10 


Anode 


Segment E 


11 


Anode 


Segment M 


12 


Anode 


SIgment Da 


13 


Anode 


Segment DP 


14 


Anode 


Segment A2 


15 


Anode 


Segment } 


16 


Anode 


Segment J 


17 


Cathode 


Digit 8 


18 


Cathode 


Digit 7 


19 


Cathode 


Digit 6 


20 


Cathode 


Digit 5 


21 


Anode 


Segment Co 


22 


Anode 


Segment Qi 


23 


Anode 


Segment B 


24 


Anode 


Segment F 


26 


Anode 


Segment H 


26 


Anpde 


Segment Ai 



Operational Considerations 

ELECTRICAL 

Tine HDSP-6300 device utilizes large monolithic 16 seg- 
ment plus centered decimal point and colon GaAsP LED 
chips. Like segments of each digit are electrically inter- 
connected to form an 18 by N array, where N is the 
quantity of characters in the display. In the driving scheme 
the decimal point or colon is treated as a separate charac- 
ter with its own time frame. 

This display is designed specifically for strobed (multi- 
plexed) operation. Under normal operating situations the 
maximum number of illuminated segments needed to 
represent a given character is 10. Therefore, except where 
noted, the information presented in this data sheet is for a 
maximum of 10 segments illuminated per character.* 



The typical forward voltage values, scaled from Figure 4, 
should be used for calculating the current limiting resistor 
values and typical power dissipation. Expected maximum 
Vf values for the purpose of driver circuit design may be 
calculated using the following Vf model: 

Vf = 1.85V + IPEAK (i.8n) 
For 30mA < lpEAK< 150mA 
Vf = 1.58V + IpEAK (10.7n) 
For 10mA < IpEAK < 30mA 

*More than 10 segments may be illuminated in a given character, 
provided the maximum allowed character power dissipation, 
temperature derated, is not exceeded. 
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OPTICAL AND CONTRAST 
ENHANCEMENT 

Each large monolithic chip is positioned under a separate 
element of a plastic aspheric magnifying lens producing a 
magnified character height of 3.56mm (0.140 inch). The 
aspheric lens provides wide included viewing angles of 60 
degrees horizontal and 55 degrees vertical with low off 
axis distortion. These two features, coupled with the very 
high segment luminous sterance, provide to the user a 
display with excellent readability in bright ambient light 
for viewing distances in the range of 1.5 metres. Effective 
contrast enhancement can be obtained by employing an 
optical filter product such as Panelgraphic Ruby Red 60, 
Dark Red 63 or Purple 90; SGL Homalite H 1 00-1 605 Red or 
H100-1804 Purple; or Plexiglas 2423. For very bright 
ambients, such as indirect sunlight, the 3M Red 655 or 
Neutral Density Light Control Film is recommended. 



MECHANICAL 

This device is constructed by LED die attaching and wire 
bonding to a high temperature PC board substrate. A 
precision molded plastic lens is attached to the PC board. 

The HDSP-6300 can be end stacked to form a character 
string which is a multiple of a basic eight character 
grouping. These devices may be soldered onto a printed 
circuit board or inserted into 28 pin DIP LSI sockets. The 
socket spacing must allow for device end stacking. 

Suitable conditions for wave soldering depend upon the 
specific kind of equipment and procedure used. It is recom- 
mended that a non-activated rosin core wire solder or a low 
temperature deactivating flux and solid wire solder be used 
in soldering operations. For more information, consult the 
local HP Sales Office or Hewlett-Packard Components, Palo 
Alto, California. 
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LARGE 5 X 7 DOT MATRIX 
ALPHANUMERIC DISPLAYS 

17.3 mm (0.68 m.) standard red HDSP-4701/4703 

26.5 mm (104 in.) standard red HDSP-4401/4403 

26.5 mm (1,04 in.) HIGH EFFICIENCY Rib HDSP-4501/4i&3 



Features 

• LARGE CHARACTER HEIGHTS 

• 5 X 7 DOT MATRIX FONT 

• VIEWABLE UP TO 18 METERS (1.04 in. DISPLAY) 

• X-YSTACKABLE 

• IDEAL FOR GRAPHICS PANELS 

• AVAILABLE IN COMMON ROW ANODE AND 
COMMON ROW CATHODE CONFIGURATIONS 

• CATEGORIZED FOR INTENSITY 

• MECHANICALLY RUGGED 

• AVAILABLE IN CUSTOM DISPLAY BOARDS 




Description 



The large 5 x 7 dot matrix alphanumeric display family is 
comprised of 26.5 mm (1.04 inch) character height pack- 
ages (HDSP-440X Standard Red, and HDSP-450X High 
Efficiency Red) and 17.3 mm (0.68 inch) packages (HDSP- 
470X Standard Red). These devices have excellent view- 
ability; the 1.04 inch character font can be read at up to 
18 metres (12 metres for the 0.68 inch device). 

These devices utilize a 10.2 mm (0.4 inch) dual-in-line (DIP) 
configuration for the 1.04 inch font, while the 0.68 inch font 



has an industry standard 76mm (0.3 inch) DIP configura- 
tion. 

Applications include electronic instrumentation, computer 
peripherals, point of sale terminals, weighing scales, and 
industrial electronics. 



Devices 



Part 
Number 


Color 


Description 


HDSP-4701 
HDSP-4703 


Standard 
Red 


17.3 mm Common Row Anode 
17.3 mm Common Row Cathode 


HDSP-4401 
HOSP'4403 


Standard 
Red 


26.5 mm Common Row Anode 

26.6 mm Common Row Cathode 


HDSP~4501 
HDSP-4503 


High Efficiency 
Red 


26.5 mm Common Row Anode 
26.5 mm Common Row Cathode 
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Package Dimensions (HDSP-47GX Series) 







~^^^ 






12.70 



OO' 

oooo© 
oooo© 

0OOOO 
OOOOO 
OOOOO 
OOG0Q 



tgPT $im view 



PIN 


FUNCTION 


HDSP.4701 


HDSP-4703 


10 
12 


COLUMN 1 CATHODE 
ROW 3 ANODE 

COLUMN 2 CATHODE 
ROW 5 ANODE 
ROW 6 ANODE 
ROW 7 ANODE 

COLUMN 4 CATHODE 

COLUMN 5 CATHODE 
ROW 4 ANODE 

COLUMN 3 CATHODE 
ROW 2 ANODE 
ROW 1 ANODE 


ROW 1 CATHODE 
ROW 2 CATHODE 

COLUMN 2 ANODE 

COLUMN 1 ANODE 
ROW 6 CATHODE 
ROW 7 CATHODE 

COLUMN 3 ANODE 
ROW 5 CATHODE 

COLUMN 4 ANODE 
ROW 4 CATHODE 
ROW 3 CATHODE 

COLUMN 5 ANODE 



Jr.54 

(0,10) 
^ 1Z19 

**"(o.4a)~* 



2,0 
^ (0.08) *• 



12 



Jl 



11 



1^ T 

« 2.54 

8 (0.10) 
7 



.. , . J 7.02 



0.76 
<0.03) 

2.54 
^(0.10) 



17,27 
(0.68) 



NOTES; 

1. ALL DlMe(\IS(ON$ m MILLIMETRES (INCHES). 

2. ALL UNTOLERANCED DIMENSIONS ARE FOR 
REFERENCE ONLY. 

3. A NOTCH ON SCRAMBLER SIDE DENOTES 
pm 1. 

4. FOR GREEN ONLY, 



{0.260) MAX, 



Package Dimensions (HDSP-440X/-450X/Series) 



PIN 1 REFERENCE 




^(0.39)^ 



1334 
(0.56) 



{1.10} " 



^ 



OOOOO 

oooo© 
oooo© 
©oooo 

OOOOO 
OOOOO 

oo©©o 



COLOR BIN LUMINOUS 

fiOTE 4. INTENSITY 

CATEQORV 

tEFT SIDE VIEW 



4.00 

(o.ief 



NOTES: 6.35 , | 

1. ALL Ol«£NSIONS IN MILLIMETRES (INCHES). (0^^60 > MAX | 

2. ALL UNTOLERA«CED DIMENSIONS ARE FOR T 
REFERENCE ONLY. f __ 

3. A ELACK DOT ON SCRAMBLER SIDE 1 f 
INDICATES PIN #1. 4.06 



16 

15—7 

^3 {QM} 
12 



26.64 
(1.04) 



4, FOR OREEN ONLY 



(0.16) 
MIN. 



I.— »h | .<< 



(0,04) 



~1 

.^4,76 

(0.18) 



HPSP-4401/-4501 



COLUMN 1 CATHODE 

NO PIN 

ROW 3 ANODE 

COLUMN 2 CATHODE 

NO PIN 

ROW 5 ANODE 

NO PIN 

ROW 6 ANODE 

ROW 7 ANODE 

COLUMN 3 CATHODE 

COLUMN 5 CATHODE 

NO PIN 

ROW 4 ANODE 

NO PIN 

COLUMN 4 CATHODE 

ROW 2 ANODE 

NO PIN 
ROW 1 ANODE 



HDSP-44d3/-4503 



ROW 1 CATHODE 

NO PIN 
COLUMN 3 ANODE 
ROW 3 CATHODE 

NO PIN 
COLUMN 1 ANODE 

NO PIN 
COLUMN 2 ANODE 
ROW 7 CATHODE 
ROW 6 CATHODE 
COLUMN 4 ANODE 

NO PIN 
ROW 5 CATHODE 

NO PIN 
ROW 4 CATHODE 
ROW 2 CATHODE 

NO PIN 
COLUMN 5 ANODE 
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Internal Circuit Diagrams 



HDSP-4401/4501/ 

COMMON 
ANODE ROW 



HDSP-4403/4503/ 

COMMON 
CATHODE ROW 



HDSP-4701/ 

COMMON 
ANODE ROW 



HDSP-4703/ 

COMMON 
CATHODE ROW 
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Absolute Maximum Ratings at 25°C 





HDSP-450X Series 


HDSP*440X Series 
HDSP*470X Series 


Average Power per Dot (Ta -25^C)iM 


75 mW 


75 mW 


Peak Forward Current per Dot (Ta - 25^C)12] 


90 mA 


125 mA 


Average Forward Current per Dot (T^ = 25''C)f^l 


15 mA 


25 mA 


Operating Temperature Range 


-40^ C to +86° C 


Storage Temperature Range 


~40'*Cto+85^C 


Reverse Voltage per Dot 


3.0 V 


Lead Solder Temperature 

(159 mm [1/16 Inch] below seating plane) 


260° C for 3 sec. 



Notes: 

1. Average power is based on 20 dots 'on' per character. Total package power dissipation should not exceed 1.5 W. 

2. Do not exceed maximum average current per dot. 

3. For the HDSP-440X series and HDSP-470X series displays, derate maximum average current above 50° at 0.4 mA/°C. For the 
HDSP-450X series displays, derate maximum average current above 35° at 0.2 mA/°C. This derating is based on a device mounted 
in a socket having a thermal resistance from junction to ambient of 1000° C/W per dot. 



Electricai/Opticai Characteristics at Ta = 25°C 



STANDARD RED HDSP-470X SERIES 



Description 


— "•"mii& 

Symbol 


Test CondJllons 


MIn. 


tVP' 


Max, 


Units 


Luminous Intensity/DotW 
(Digit Average) 


h 


100 mA Pk. 1 of 5 
Duty Factor (20 mA Avg.) 


360 


770 




iucd 


Peak Wavelength 


^PEAK 






655 




nm 


Dominant Wavefengthl^l 


Xd 






640 




nm 


Forward Voftage/Dot 


Vf 


(p = 100 mA 




T8 


22 


V 


Reverse Voltage/Dot or DPI^l 


Vr 


lR==100iuA 


3,0 


12 




V 


Temperature Coefficient of V|:/Dot 


AVp/'^C 






-2.0 




mV/°C 


Thermal Resistance LED Junction-to-Pin 
per Dot 


f^<^J'PlN 






420 




**C/W/ 
Dot 
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STANDARD RED HDSP-440X SERIES 



Descftptlon 


Symbol 


Test Condltjohs 


Mln. 


lyp. 


Max. 


Units 


Luminous lntensity/Dotl'^1 
pig it Average) 


iv 


100 mA Pk; 1 of 5 
Duty Factor (20 mA Avg,) 


400 


860 




fxcd 


Peak Wavelength 


^PSAK 






655 




nm 


Dominant Wavelength l^J 


^D 






640 




nm 


Forward Voltage/Dot 


Vf 


If ^ 100 mA 




1.8 


2.2 


V 


Reverse Voltage/Dot or DPl^l 


Vr 


Ir = 100 M 


3.0 


12 , 




V 


Temperature Coefficient of Vp/Dot 


AVpZ-^^C 






-2.0 




mV/^C 


Thermal Resistance LED Junction-to-PIn 
per Dot 


^4*j-pm 






380 




°C/W/ 
Dot 



HIGH EFFICIENCY RED HDSP-450X SERIES 



Description 


Symbol 


Test Conditions 


MIn. 


Typ. 


Max. 


Units 


Luminous Intensity/DotHl 
(Digit Average) 


h 


50 mA Pk: 1 of 5 
Duty Factor (10 mA Avg.) 


1400 


3500 




fxcd 


Peak Wavelength 


^PEAK 






635 




nm 


Dominant Wavelength f^5 


Xd 






626 




nm 


Forward Voltage/Dot 


Vf 


If^&Q mA 




2.6 


3,5 


V 


Reverse Voltage/Dot or DPi^l 


Vr 


Ir ^ 100 iuA 


3.0 


25.0 




V 


Temperature Coefficient of Vf/Dot 


/^Vf/^^C 






-2.0 




mV/^C 


Thermal Resistance LED Junction-to-Pin 
per Dot 


f^<^J'P}N 






380 




°C/W/ 
Dot 



Notes: 

4. The displays are categorized for luminous intensity with the intensity category designated by a letter on the left hand side of the 
package. The luminous intensity minimum and categories are determined by computing the numerical average of the individual 
segment intensities. 

5. The dominant wavelength is derived from the CLE. Chromaticity diagram and is that single wavelength which defines the color of the 
device. 

6. Typical specification for reference only. Do not exceed absolute maximum ratings. 

7. The displays are categorized as to dominant wavelength with the category designated by a number adjacent to the intensity category 
letter. 
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Figure 1. Maximum Ailowable Average Current Per Dot 
as a Function of Ambient Temperature 



Figure 2. Forward Current vs. Forward Voltage 
HDSP-440X/470X, HDSP-450X 
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Figure 3. Relative Efficiency (Luminous intensity Per Unit Dot) 
vs. Peal< Current per Dot 



Operational Considerations 

ELECTRICAL 

Circuit Design 

These display devices are composed of light emitting diodes, 
with the light from each LED optically stretched to form 
individual dots. 

These display devices are well suited for strobed operation. 
The typical forward voltage values, scaled from Figure 2, 
should be used for calculating the current limiting resistor 
value and typical power dissipation. Expected maximum Vp 
values, for the purpose of driver circuit design and maxi- 
mum power dissipation, may be calculated using the follow- 
ing Vp MAX models: 



HDSP-440X/-470X Series: Vp = 1.55 V + Ireak (6.5 H) 
For 5 mA < IpEAK ^ 125 mA 

HDSP-450X Series: Vp MAX = 1.75 V + Ireak (35 H) 

For Ireak ^5 mA 

The Coded Data Controller circuit, shown in Figure 4, is 
designed to display eight characters of ASCII text. ASCII 
coded data is stored in a local 128 x 8 RAM. After the 
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microprocessor has loaded the RAM, local scanning cir- 
cuitry controls the decoding of the ASCII, the display data 
loading and the display row select function. With minor 
modifications the circuit can be utilized for up to 128 
display characters. The RAM used in this circuit is an 
MCM6810P with the address and data inputs isolated with 
tristate buffers. This allows the RAM to be accessed either 
by the microprocessor or by the local scanning electronics. 
The protocol is arranged such that the microprocessor 
always takes precedence over the local scanning electronics. 

The Motorola 6810 RAM stores 8 bytes of ASCII data which 
is continuously read, decoded and displayed. The ASCII 
data from the RAM is decoded by the Motorola 6674 128 
character ASCII decoder. The 6674 decoder has five column 
outputs which are gated to the Sprague UCN5832A 32 bit 
shift register data input via a 74LS151 multiplexer. Strobing 
of the display is accomplished via the 74LS90, 74LS393 and 
74LS197 counter string. 

The 74LS197 is used as a divide by 7 counter. Output Qq 
resets the counter and loads output Qa to logic 1 and 
outputs Qb, Qc arid Qd to logic 0. Outputs Qa, Qb. and Qc 
of the 74LS197 are used to synchronize the row drivers and 
the row data entry into the shift register. Row drivers are 
sequentially turned on and off so that only one row driver 
is on at a given time. 

The 74LS393 counter is used as a divide by 64 counter. 
This counter has two functions. The first is to provide the 
address of the character to be decoded. Outputs IQa, IQb. 
and IQc supply the address to the RAM. The other function 
is to generate a signal which will simultaneously clock the 
74LS197, disable the row drivers and shift register outputs, 
and provide one of the logic signals needed to enable the 
system clock to clock data into the shift register. Outputs 
IQo, 20 A, and 2Qb are gated to create this signal. The duty 
factor for this system is 1 of 8 or 12.5%. 

The 74LS90 is connected as a divide by 5 cascaded into a 
divide by 2 for an effective divide by 10 counter. Outputs 
Qb, Qc. and Qd are used to convert the parallel output 
from the character generator to serial input for entry into 
the shift register Output Qa In combination with the system 
clock and the gated outputs of the 74LS393 counter are 
used to clock data into the shift register. When character 
data is loaded into the shift register, output Qa alternates 
between allowing data to be loaded and providing setup 
time for a valid address at the RAM to generate valid 
decoded character data at the output of the 74LS151 multi- 
plexer. 

This circuit can be used with the HDSP-4701 with minor 
modifications due to different pin locations. HDSP-4X03 
devices require a change of both the shift register and 
drive transistors. The shift register can be changed to a 
Sprague UCN-5818. This part has different pin assign- 
ments than the UCN-5832. For further details consult the 
Sprague data sheet. The MJE700 Darlington transistors 
need to be replaced with suitable npn Darlington tran- 
sistors. 



THERMAL CONSIDERATIONS 

The thermal resistance of the device may be used to 
calculate the junction temperature of the central LED. 
Equation 1 is used to calculate the junction temperature of 
the central (hottest) LED. 



0i- 



^J-a 

F(max) >< 'F(avg) 
= 0!. 



(1) 
(2) 

(3) 



^j-a - ^j-pin ^ ^pin-a 
Tj is the junction temperature of the central LED. 
Ta is the ambient temperature. 

0j_a is the thermal resistance from the central LED to the 
ambient. 

0pin-a 's the thermal resistance from the case (any pin) to 
the ambient. 

0j_pjn is the thermal resistance of the device. 
VF(max) is calculated using the appropriate Vp model. 
Pd is the power dissipated by one LED. 

The junction temperature of the central LED was measured 
with all of the dots on at a fixed drive current. The thermal 
resistance was calculated by using equation 4. 

0j-pin = (Tj-Tpin)/PD (4) 

Where Tpjp is the temperature of the hottest pin. 

CONTRAST ENHANCEMENT 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The concept 
is to employ both luminance and chrominance contrast 
techniques to enhance the readability by having the OFF- 
dots blend into the display background and the ON-dots 
stand out vividly against this same background. Therefore, 
these display devices are assembled with a gray package 
and matching encapsulating epoxy in the dots. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

HDSP-440X/-470X: 
Panelgraphic RUBY RED 60 
SQL Homalite H100-1605 RED 
3M Louvered Filter R6610 RED or N0210 GRAY 

HDSP-450X: 
Panelgraphic SCARLET RED 65 or GRAY 10 
SGL Homalite H100-1670 RED or H100 GRAY 
3M Louvered Filter R6310 RED or N0210 GRAY 

For further information on contrast enhancement please 
see Application Note 1015. 
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SOLID STATE 
DISPLAYS 



MECHANICAL HANDLING 

To optimize device optical performance, specially developed 
plastics are used which restrict the solvents which may be 
used for cleaning. It is recommended that only azeotropes 
of Freon (F113) and isopropanol and/or ethanol be used for 
vapor cleaning processes, with an immersion time in the 
vapors of less than 2 minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DES, Dl- 
15 or DE-15, Arklone A or K. A 60° C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and thorough air dry. Total exposure to hot water 
should not exceed 15 minutes. Room temperature cleaning 



may be accomplished with Freon T-E35 or T-P35, ethanol, 
isopropanol or water with a mild detergent. 

Cleaning agents from the ketone family (acetone, methyl 
ethyl ketone, etc.) and from the chlorinated hydrocarbon 
family (methylene chloride, trichloroethylene, carbon tetra- 
chloride, etc.) are not recommended for cleaning LED 
parts. All of these various solvents attack or dissolve the 
plastics and encapsulating epoxies used to form the pack- 
ages of these LED devices. 

For further information on soldering and cleaning please 
see Hewlett-Packard Application Note 1027. 
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HEWL&PT 

pack4rd 



Double Heterojunction AlcaAs RED 

LOW CURRENT SEVEN SEGMENT DISPLAYS 



7.6 mm (0.3 in) HDSP-AIOI SERIES 

10.9 mm (0.43 In) hdsp-eioo IIIies 

14.2 mm (0.56 In) hdsp-hioi series 

20.0 mm (0.8 in) hdsp-nioo series 



Features 

• LOW POWER CONSUMPTION 

Typical Power Consumption is 1.6 mW/Seg 
at 1 mA Drive 

Ideal for Battery Operated Applications 

Special Selection is Available for Operation 
at V2 mA 

o TYPICAL INTENSITY OF 650 jucd/Seg AT 1 mA 
DRIVE 

o EXCELLENT FOR MULTIPLEXING LONG DIGIT 
STRINGS 

o COMPATIBLE WITH MONOLITHIC LED 
DISPLAY DRIVERS 

• FOUR CHARACTER SIZES 

7.6 mm (0.3 in), 10.9 mm (0.43 in), 14.2 mm 
(0.56 in), 20.0 mm (0.8 in) 

o COMMON ANODE OR COMMON CATHODE 
Overflow ±1 Character 

o EXCELLENT CHARACTER APPEARANCE 
Wide Viewing Angle 
Grey Body for Optimum Contrast 

• CATEGORIZED FOR LUMINOUS INTENSITY 
Use of Like Categories Yields a Uniform Display 




Description 



Tiiis line of solid state LED displays uses newly developed 
Double Heterojunction (DH) AIGaAs/GaAs material to emit 
deep red light at 650 nm. This material has outstanding 
efficiency at low drive currents and can be either DC or 
pulse driven. Viewability at up to 10 metres (HDSP-NIOO 
Series) is available for applications such as instruments, 
weighing scales, meters and point-of-sale terminals. 



Devices 



Part No. 
HDSP- 


CHaricter 
Size 


Description 


Package 
Drawing 


A101 
A103 
A107 
A108 


0.3" Mini 
(7.6 mm) 


Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


A 
B 
C 
D 


E100 
E101 
E103 
E106 


0,43" 
(10.9 mm) 


Common Anode l,eft Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Universal Overflow ±1 


B 
F 
G 
H 


H101 
H103 
H107 
H108 


0.56" 
(14.2 mm) 


Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


1 

J 
K 
L 


N100 
N101 
N103 
N105 
N106 


0.8" 
(20 mm) 


Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 


M 
N 

P 
Q 



7-103 



Package Dimensions (HDSP-A101 Series) 



-MITERED CORNER FOR 
PIN 1 REFERENCE 




MITERED CORNER FOR 
PIN 1 REFERENCE 




C, D 



.254 
(.010) 



4rf 

J 5.08 L 

^(.200)1^ 



1. All dimensions in millimetres (inches). 

2. Maximum. 

3. Ail untoleranced dimensions are for 
reference only. 



Redundant anodes. 
Redundant cathodes. 



PIN 


FUNCTION j 


A 


B 


C 


D 


1 


AN00ef<! 


CATHODE [&! 


ANODE)") 


CATHODE !5i 


2 


CATHOOe i 


ANODE f 


CATHODE PLUS 


ANODE PLUS 


3 


CATHODE 9 


ANODE 9 


CATHODE MINUS 


ANODE MINUS 


4 


CATHOOe e 


ANODE e 


HC 


NC 


s 


CATHODE a 


ANODE d 


NC 


NC 


6 


ANODtE"! 


CATHODE f51 


ANODE t4f 


CATHODE I5| 


7 


CATHODe DP 


ANODE DP 


CATHOOE DP 


ANODE DP 


8 


CATHOO£ c 


ANODE <; 


CATHOOE <; 


ANOOe c 


y 


CATHODE b 


A(\IO0E b 


CAT HOD e fo 


ANODE b 


w 


CATHODE 3 


ANODE » 


NC 


NC 



Pacl<age Dimensions (HDSP-E100 Series) 



7.01 (.2 


/6)- 


— 


/ 


— 10 


1 


1. 


3 J 


i 


14 


2 

3 

4 

L.H.D.P. 5 


'1 


i 


13 

12 

11 10.92 (.430) 

10 

9 








3.18 (.125) 7 


f 


'; " 


~8~ Note 4 


* 




-5.08 






6.35 (.250)- 


. . 





Note 4 
6.35 (.250) ■ 



:0. 



t 



7/+ 



\ 8 3, 



R.H.D, 
5.21 (, 



.18 (.125) 

p. 

,205) 



,^12.70 (.500) I 
'^ MAX. ~^ 



^ 



4.06 (.160) 
MIN. 



r=r- 



0.25 
(.010) 



7.62 J 
(.300) 



END VIEW 



NOTES: 

1. Dimensions in millimeters and (inches). 

2. All untoleranced dimensions are 
for reference only 

3. Redundant anodes. 



F, G 

FRONT VIEW 



LUMINOUS 
INTENSITY. 1.52 
CATEGORYX (.060)~ 



5.33 6.35 
(•210) (.250) 







\ 


19.05 


iO.25 




(.750 .* .010) 


i^ 






'/ 






/ 




m"T 




SIDE VIEW 



4. Unused dp position. 

5. See Internai Circuit Diagram. 

6. Redundant cathode. 

7. See part number table for L.H.D.P. and R.H.D. P. designation. 




PfN 


FUNCTION j 


E 


F 


<3 


H 


1 


CATHODE >« 


CATHODE** 


ANOOEa 


CATHODE^d 


2 


CATHODE f 


CATHODEf 


ANODE^f 


ANODE'd 


3 


AN0DE(3! 


ANODE J3t 


CATHODE (61 


NO PIN 


4 


NO PIN 


NO PIN 


NO PIN 


CATHODE-o 


$ 


NO PIN 


NO PIN 


NO PIN 


CATHODE-« 


6 


CATHODE-dfJ 


NOCONNJSt 


NO CONN.tSt 


ANOD€<« 


7 


CATHODE-e 


CATHOD£*« 


ANOOe-a 


ANOOe-c 


a 


CATHOOE d 


CATHODE-d 


ANODE'd 


ANOOe-dp 


9 


NOCONNfsi 


eATHODE-rfp 


ANODS'dp 


CATHOOE^dp 


10 


CATHOOEc 


CATHODE-c 


ANOOec 


CATHODE* 


n 


CATHODEg 


CATHOO69 


ANODE'S 


CATHODE-* 


n 


NO PIN 


NOPiN 


NO PIN 


NO PIN 


13 


CATHOOC'b 


CATHODK-b 


ANODE-b 


ANODE* 


14 


ANODE 111 


ANODE ;3t 


CATHOD€S*i 


ANODE-b 
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Package Dimensions (HDSP-moi Series) 



FRONT VIEW I, J 



TOPENDVIEWI,J, K, L 




17.02 t .25 
(.673 i .01) 



FRONT VIEW K.L 



PIN 


FUNCTION 1 


1 


J 


K 


L 


1 


CATHODE e 


ANODE e 


CATHODEc 


ANODE c 


2 


CATHODE d 


ANODE d 


ANODE c.d 


CATHODE c. d 


3 


ANODES^' 


CATHODE 5. 


CATHODE b 


ANODE b 


4 


CATHODEc 


ANODE c 


ANODE a, t>, DP 


CATHODEa. b, DP ^ 


5 


CATHODE DP 


ANODE OP 


CATHODE DP 


ANODE DP 


6 


CATHODE b 


ANODE b 


CATHODE a 


ANODE a 


7 


CATHODE a 


ANODE a 


ANODE a, t>, OP 


CATHODEa. b. DP 


e 


ANODE-**: 


CATH00E!5 


ANODE c, d 


CATHODEc. d 


9 


CATHODE i 


ANODE 1 


CATHODE d 


ANODE d 


10 


CATHODE g 


ANODE g 


NO PIN 


NOJ^JN 



SiDEVIEWi.J, K, L 



Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for reference only. 

4. Redundant anodes. 

5. Redundant cathodes. 



Paci<age Dimensions (HDSP-N100 Series) 




T 13.08 

16 lOie (0.515) 

15 '°-7' I 

14 1^ 1 



27.69 ± 0.25 
(1.090 t 0.010) 



L_ 1.27 
(f^ (0.050) 

(t "-CHARACTER 
•-PACKAGE 

FRONT VIEW M,P 





•PACKAGE 

FRONT VIEW N,0 




1.27 
(0.050) 



PACKAGE-! 

FRONT VIEW Q 



8.25 
(0.325) 



6.1 MIN. 
(0.240 MIN.) 



I- DATE CODE 

END VIEW M, N, 0, P, Q SIDE VIEW M, N, O, P, Q 

NOTES: 

1. Dimensions in millimeters and (inches). 4. Unused dp position. 7. See part number table for LHDP and 

2. All untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram. RHDP designation. 

3. Redundant anodes. 6. Redundant Cathodes. 



Pin 


Function 


M 


N 


O 


P 


Q 


1 ; 


NO PifJ ' 


NO PIN 


NO PiN 


NO PIN 


NO PIN 


2 


CATHODe A 


CATHODE a 


ANODE it 


ANODE a 


CATHODE a 


3 


CATHODE i 


CATHODE f 


ANODE i 


ANODE f 


ANODE d 


4 


ANO0E'^> 


ANODE'^S 


CATHODE*^! 


CATHODE**'' 


CATHODE d 


5 


CATHODE e 


CATHODE e 


ANODE 


ANODE e 


CATHODE C 


e 


ANODgf*'.^' 


ANODE^^l 


CATHODE"*' 


CATHODE'*' 


CATHODE e 


7 


CATHODE dp 


NO, CONNEC 


NO, CONNEC: 


ANODE dp 


ANODE « 


& 


NO PlN 


NO PIN 


NO Pm 


NO PIN 


CATHODE dp 


^ 


NO PiN 


NO PIN 


NO PIN 


HO PIN 


NOPm 


10 


NO PIN 


CATHODE dp 


ANODE dp 


NO pm 


ANODE dp 


11 


CATHODE d 


CATHODE d 


ANODE d 


ANODE d 


CATHODE tip 


12 


AN0D6!^1 


ANODEPI 


CATHODE'*' 


CATHODE'^' 


CATHODE b 


13 


CATHODE c 


CATHODE c 


ANODE c 


ANODE c 


ANODE b 


14 


CATHODE q 


CATHODE 9 


ANODE 9 


ANODE g 


ANODE c 


1$ 


CATH0I3E tJ 


CATHODE b 


ANODE b 


ANODE b 


ANODE a 


16 


NOPiN 


NO PIN 


NO PIN 


NO Pm 


NOP!N 


1? 


ANODEi^i 


ANODEi^l 


CATHODE^'*' 


CATHODE'^' 


CATHODE fl 


ia 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO pm 
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Internal Circuit Diagram 




G 

9 8 7 6 

if ^ 




Absolute Maximum Ratings 
(Ail Products) 

Average Power per Segment 

or DP (Ta = 25°C) 37 mW 

Peak Forward Current per Segment 

or DP (Ta = 25° C)[1] 45 mA 

Average or DC Forward Current per Segmentt^l 

orDP(TA = 25°C) 15mA 

Operating Temperature Range ... . . . . -20°C to 85° C 

Storage Temperature Range ........... -55° C to +100° C 

Reverse Voltage per Segment or DP 3.0 V 

Lead Solder Temperature (1.59 mm [1/16 inch] 

below seating plane) 260° C for 3 sec. 



Notes: 

1. Do not exceed maximum average current per segment. 

2. For the HDSP-A101, HDSP-E100 and HDSP-H101 series, derate 
maximum average current above Ta = 75° C at 0.5 mA/^C per 
segment, see Figure 1. For the HDSP-N100 series, the maximum 
average current does not need to be derated at 85° C operation. 
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Electrical/Optical Characteristics at Ta 


= 25°C 










Description 


Symbol 


Device 
HDSP. 


Test Conditions 


Min. 


TVp. 


Max. 


Units 


Luminous {ntenslty/Segmentn.s] 
(Digit Average) 


Iv 


A101 
Series 


1 mADC 


315 


60O 




ncd 


6 mA DC 




3600 




20 mA Pl^i 1 of 4 
Duty Factor 




330l 




E100 
Series 


1 mADC 


390 


650 




Atcd 


5 mADC 




3900 




20 mA Pk: 1 of 4 
Duty Factor 




3600 




H101 
Series 


1 mADC 


400 


700 




fxCd 


5 mADC 




42dl 




20 mA Pk: 1 of 4 
Duty Factor 




3900 




N100 
Series 


1 mADC 


270 


590 




MCd 


5 mADC 




3500 




20 mA Pk: 1 of 4 
Duty Factor 




3300 




PeaK Wavelength 


^•PEAK 


All Devices 






650 




nm 


Dommant Wavelength 1^1 


Xd 


All Devices 






642 




nm 


Forward Voltage/Segment or DP 


Vf 


All Devices 


iF = l mA 




1.6 




V 


If: = 5 mA 




1.7 




iF^aOmAPk 




18 


2.2 


Reverse Voltage/Segment or DP 


Vr 


All Devices 


Ib^IOO^A 


3.0 


16 




V 


Temperature Coefficient of Vp/Segment or DP 


dVF/^C 








-2mV 




mV/<*C 


Thermal Resistance LED Junctton-to-Pin 


R<^J-PIN 


A101 






265 




°C/W/$eg 


eioo 






340 




H101 






400 




N100 




1 


430 





Notes: 

1. Case temperature of the device immediately prior to the intensity measurement is 25° C. 

2. The digits are categorized for luminous intensity with the intensity category designated by a letter on the side of the package. 

3. The dominant wavelength, X^, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color 
of the device. 
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Figure 1. Maximum Allowable Average or DC Current 
per Segment vs. Ambient Temperature 



Figure 2. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peak Segment Current 
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Figure 3. Forward Current vs. Forward Voltage 



> 10 










.... 












, 


/ 






















L 




1- 




















































it 5 


















/ 






















/ 










2=2 














> 












MINOUS 1 
ZED AT 1 












> 


/ 






















/ 








































3< 




























1 




"*-" 


v 








"- 


~ 


" 




>i 0.5 

UJ 

^ 0.2 
n 1 








t 
















































/" 




















/ 


/ 




















/ 


/ 























0.1 0.2 0.5 1 2 5 10 

If - DC FORWARD CURRENT - mA 



Figure 4. Relative Luminous Intensity vs. DC Forward Current 



Electrical 



The HDSP-A101/E100/H101/N100 series of display devices 
are composed of light emitting diodes, with the light from 
each LED optically stretched to form individual segments 
and decimal points. These displays have their p-n junctions 
formed in AIGaAs epitaxial layers grown on a GaAs sub- 
strate. 

These display devices are well suited for strobed opera- 
tion. The typical forward voltage values, scaled from Figure 
3, should be used for calculating the current limiting 
resistor value and typical power dissipation. Expected 
maximum Vp values, for the purpose of driver circuit design 
and maximum power dissipation, may be calculated using 
the following Vp MAX model: 

VFMAX = 2.0V + lpEAK(10n) 
For: IpEAK^ 20 mA 
VfMAX= 1.8V + lDc(20n) 
For: Idc^ 20 mA 

These displays are compatible with monolithic LED display 
drivers. See Application Note 1006 for more information. 



Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con- 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back- 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 



Contrast enhancement may be achieved by using one of 
the following suggested filters: 

Panelgraphic RUBY RED 60 

SGL Homalite H100-1605 RED 

3M Louvered Filter R6610 RED or N0210 

GRAY 



Mechanical 



To optimize device optical performance, specially de- 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60° C (140°F) water cleaning 
process^ may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated 
hydrocarbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for 
cleaning LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the 
packages of plastic LED devices. 
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LOW CURRENT 
SEVEM SEGMEIMT DISPLAYS 

HIGH EFFICIENCY RED 7.6 mm (0.3 in) HDSP-7511 series 

10.9 mm (043 in) HDSP-3350 SERiS 
142 mm (0.56 in) HDSP-5551 SERIES 



Features 



o LOW POWER CONSUMPTION 

Typical Power Consumption Is 3 mW/Seg 
at 2 mA Drive 

o TYPICAL INTENSITY OF 300 /iCd/Seg 
AT 2 mA DRIVE 

o CAPABLE OF HIGH CURRENT DRIVE 
Excellent for Long Digit String Multiplexing 

o COMPATIBLE WITH MONOLITHIC LED 
DISPLAY DRIVERS 





• THREE CHARACTER SIZES 

7.6 mm (0.3 in), 10.9 mm (0.43 in), 14.2 mm (0.56 in) 

o COMMON ANODE OR COMMON CATHODE 
Overflow ±1 Character 

o EXCELLENT CHARACTER APPEARANCE 
Wide Viewing Angle 

o CATEGORIZED FOR LUMINOUS INTENSITY 
Use of Like Categories Yields a Uniform Display 



Description 



The HDSP-7511, HDSP-3350, HDSP-5551 series are 7.6 mm 
(0.3 in), 10.9 mm (0.43 in) and 14.2 mm (0.56 in) high effi- 
ciency red displays featuring low power consumption. The 
HDSP-7511 series are designed for viewing distances up to 
2 meters, the HDSP-3350 series for viewing distances up to 
5 meters, and the HDSP-5551 series for viewing distances 
up to 7 meters. Typical applications include instruments, 
scales, point-of-sale terminals and meters. 



Devices 



Part Number 


Color 


Description 


Package 
Drawing 


HDSP-7611 
HDSP-7513 
HDSP*7517 
HDSP-7518 


High 

Efficiency 

Red 


Z6 mm Common Anode Right Hand Decimal 
76 mm Common Cathode Right Hand Decimal 
7.6 mm Overflow ±1 Common Anode 
7.6 mm Overflow ±1 Common Cathode 


A 
B 
C 
D 


HDSP-3350 
HDSP-3351 
HDSP-3353 
HDSP-3356 


High 

Efficiency 

Red 


10.9 mm Common Anode Left Hand Decimal 
10,9 mm Common Anode Right Hand Decimal 
10,9 mm Common Cathode Right Hand Decimal 
10.9 mm Universal Overflow ±1 Right Hand Decimal 


E 
F 
G 
H 


HDSP-5551 
HDSP~5553 
HDSP-5557 
HDSP-5568 


High 

Efficiency 

Red 


14.2 mm Common Anode Right Hand Decimal 
14.2 mm Common Cathode Right Hand Decimal 
14.2 mm Overflow ±1 Common Anode 
14.2 mm Overflow ±1 Common Cathode 


1 

J 
K 
L 



7-109 



Package Dimensions (HDSP-7511 series) 



-MITERED CORNER FOR 
PIN 1 REFERENCE 



12.7 1 0.38 
(.500 t .015) 




MITERED CORNER FOR 
PIN 1 REFERENCE 



.762 
(.030) 
TYP 




.254 
(.010) 






Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for 
reference only. 



4. Redundant anodes. 

5. Redundant cathodes. 



5.08 
(.200) 



1.27 
(.050) 



PIN 


FUNCTION 


A 


B 


C 





1 


ANOD£Hi 


CATHODE tSl 


ANODE I"! 


CATHODE l^f 


2 


CATHOOE f 


ANODE 1 


CATHODE PLUS 


ANODE PtUS 


3 


CATHODE 9 


ANODE g 


CATHODE MINUS 


ANODE MINUS: 


4 


CATHODE c 


ANODE e 


NC 


NC 


S 


CATHODE ri 


ANODE d 


NC 


NC 


$ 


ANODE t<»l 


CATHODE |5>i 


ANODE!*! 


CATHODE (S] 


7 


CATHODE DP 


ANODE DP 


CATHODE DP 


ANODE OP 


8 


CATHODE c 


ANODE <: 


CATHODE c 


ANODE t 


9 


CATHODE U 


ANODE 1) 


CATHODE t) 


ANODE b 


10 


CATHODE a 


ANODE 3 


NC 


NC 



C, D 



Pacl<age Dimensions {HDSP-3350 Series) 






11 10.92 (.430) 




10.92 (.430) 4 



R.H.D.P. 
5.21 (.205) 




_12.70 (.500) 

MAX. ~^ 



LA 



LUMINOUS 
INTENSITYv 
CATEGORVX 



5.33 
(.210) 



6.35 
(.250) 



4.06 (.160) 
MIN. 



1~! -4~t. 



r=i"-T 



7.62 _ 
(.300) 



END VIEW 



NOTES: 

1. Dimensions in millimeters and (inches). 

2. All untoleranced dimensions are 
for reference only 

3. Redundant anodes. 



19.05 ± 0.25 
(.750 ± .010) 



F,H 

FRONT VIEW 



1.17 MAX. 
(.046) 



1.52 
(.060) 



X >■ 



B»_Li 



0.51 
(.020) 



T"T 



15.24 
(.600) 



.i_^ ] 



2.54 
(.100) 



4. Unused dp position. 

5. See Internal Circuit Diagram. 

6. Redundant cathode. 

7. See part number table for L.H.D.P. and R.H.D.P. designation. 



PIN 


FUNCTION ] 


E 


F 


Q 


H 


1 


CATHODE^a 


CATHODB-3 


ANOOEa 


CATHODE-d 


2 


CATHOOE-f 


CATHODE-f 


ANODE'< 


ANODE-tf 


3 


ANODE lit 


ANODEPr 


CATHODE l«i 


NO PIN 


4 


NO PIN 


NO PIN 


NO PIN 


CATHOOEc 


^ 


NO PIN 


NOPJN 


NO PIN 


CATHODEe 


6 


CATHOOE-dp 


NO CONN.ts} 


NOCONN.W 


ANODE e 


7 


CATHODE-e 


CATHODE-e 


AN0D6>e 


ANODE-c 


8 


CATHODE-d 


CATHODE-d 


ANODEd 


ANODE-dii 


9 


NOCONNJsi 


CATHOOe^ip 


ANODE'dp 


CATHODE'dp 


to 


CATHODEx 


CATHODE^c 


ANODEc 


CATHOOe-b 


n 


CATHODE'? 


CATHODE? 


ANODE'S 


CATHODE^d 


IE 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


13 


CATHOOEb 


CATHODE b 


ANODE-b 


ANODE-3 


14 


ANODEfJ! 


ANODEPI 


CATHODE f«1 


ANODE^b 
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Package Dimensions (HDSP-5551 Series) 



FRONT VIEW I, J 



TOP END VIEW I, J, K, L 




PIN 


FUNCTION 


1 


J 


K 


t- 


1 


CATHODE e 


ANODE e 


CATHODE c 


ANOOEc 


2 


CATHODE d 


ANODE d 


ANODE c.d 


CATHODE c,d 


3 


AN0DEi4[ 


CATH0DE15I 


CATHODE b 


ANODE b 


4 


CATHODE c 


ANODE c 


ANODE a. b, DP 


CATHODE a, b. DP 


5 


CATHQBi DP 


ANODE DP 


CATHODE DP 


ANODE DP 


6 


CATI^ODE b 


ANODE b 


CATHODE a 


ANODE a 


7 


CATHODE a 


ANODE a 


ANODE a. b, DP 


CATHODEa.b. DP 


8 


ANODEK! 


CATHODEIS! 


ANODE c,d 


CATHODE c.d 


9 


CATHODE 1 


ANODE f 


CATHODE d 


ANODE d 


10 


CATHODE g 


ANODE g 


NO PIN 


NO PIN 



FRONT VIEW K.L 



SIDE VIEW I, J, K,L 



Notes: 

1. All dimensions in millioietres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for reference only. 

4. Redundant anodes. 

5. Redundant cathodes. 



internal Circuit Diagram 




«^ OP 









G 

9 8 7 6 

d 4 



fyAC 


/#■ 







12 3 4 5 

K 
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Absolute Maximum Ratings (All Products) 

Average Power per Segment 

or DP (Ta = 25°C) 52 mW 

Peak Forward Current per Segment 

orDP(TA = 25°C)l''l 45 mA Notes: 

Average or DC Forward Current per Segmentl2l 1- Do not exceed maximum 

orDPdA — 25°C) 15mA average current per 

segment. 
Operating Temperature Range -40°Cto+85°C 2. Derate maximum average 

Storage Temperature Range -55° C to +100° C ^'!''''®''Af^°'^ ^'^ ^ ^^°^ ^^ 

0.4 mA/°C per segment, see 

Reverse Voltage per Segment or DP 3.0 V Figure 1. Derate maximum 

Lead Solder Temperature DC current above Ta = 78° 

(1.59 mm [1/16 inch] below at 0.6 mA/°C per segment, 

seating plane) 260° C for 3 sec. 

Electrical/Optical Characteristics at Ta = 25° C 

HIGH EFFICIENCY RED HDSP-7511 SERIES 



DescriplJon 


Symbol 


Test Conditions 


Mm. 


Typ, 


Max. 


Units 


Luminous Intensity/Segmenti^i 
(Digit Average) 


iv 


2 mA DC 


160 


270 




Mcd 


5 mA DC 




1050 




40 mA Pk: 1 of 4 
Duty Factor 




3500 




Peak Wavelength 


Apeak 






635 




nm 


Dominant WavelengthHl 


Xd 






626 




nm 


Forward Voftage/Segment or DP 


Vf 


iF=='2mA 




T6 




V 


If = 6 mA 




U 




iF = 20mAPk 




2.1 


2,5 


Reverse Voltage/Segment or DPl^l 


Vr 


Ir=^100mA 


3.0 


30.0 




V 


Temperature Coefficient of Vp/Segment or DP 


dVprC 






-2.0 




mV/'^C 


Thermal Resistance LED Junctlon-to-PIn 


R^j.piM 






200 




'^C/W/ 
Seg 



HIGH EFFICIENCY RED HDSP-3350 SERIES 



Description 


Symbol 


Tesi Conditions 


Min. 


Typ, 


Max, 


Units 


Luminous Intensity/Segmenti^i 
(Digit Average) 


iv 


2 mA DC 


200 


300 




iucd 


6 mA DC 




1200 




40 mA Pk: 1 of 4 
Duty Factor 




3900 




Peak Wavelength 


Apeak 






635 




nm 


Dominant Wavelengthi^l 


Ad 






626 




nm 


Forward Voltage/Segment or DP 


Vf 


If -2 mA 




1.6 




V 


If = 5 mA 




1.7 




If == 20 mA Pk 




2,1 


2.5 


Reverse Voltage/Segment or DPI^i 


Vr 


IR^IOOM 


3.0 


30.0 




V 


Temperature Coefficient of Vf /Segment or OP 


JiVF/^C 






-2.0 




mV/^C 


Thermal Resistance LED Junction-to-Pin 


f^^^PJN 






282 




^C/W/ 
Seg 
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HIGH EFFICIENCY RED HDSP-5551 SERIES 



Descrlpiibn 


Symbol 


Test Ciliditlons 


Min, 


Typ. 


Max. 


Units 


Luminous Intensity/Segmentt^l 
(Digit Average) 


Iv 


2 mA DC 


270 


370 




MCd 


10 mA DC 




33oo 




40 mA Pk; 1 of 4 
Duty Factor ^^^^,,, 




4800 




Peak Wavelength 


z^PEAK 






635 




nm 


Dominant WaveJengthi^! 


Xd 






626 




nm 


Forward Voltage/Segment or DP 


Vf 


If- 2 mA 




1.6 




V 


If -5 mA 




1.7 




lF==20mAPk 




2.1 


2.5 


Reverse Voitage/Segment or DPi^i 


Vr 


iR^tOOjuA 


3.0 


30.0 




V 


Temperature Coefficient of Vp/Segment or DP 


AVf/°C 






-2.0 




mV/°C 


Thermal Resistance LED Junction-to-Pin 


R^j.PIH 






345 




°C/W/ 



3. The digits are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of the package. 
The luminous intensity minimum and categories are determined by computing the numerical average of the individual segment 
intensities, decimal point not included. Operation at less than 2 mA DC or peak current per segment may cause objectionable display 
segment matching and is not recommended. 

4. The dominant wavelength is derived from the CLE. Chromaticity diagram and is that single wavelength which defines the color of the 
device. 

5. Typical specification for reference only. Do not exceed absolute maximum ratings. 

HDSP-7511/-3350/-5551 SERIES 
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Figure 1. Maximum Allowable Average Current per Segment as £ 
Function of Ambient Temperature 



Figure 2. Relative Efficiency (Luminous Intensity per Unit 
Current) vs. Peal< Current per Segment 
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Figure 3. Forward Current vs. Forward Voltage 
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Figure 4. Relative Luminous Intensity vs. DC Forward Current 
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Electrical 



Mechanical 



The HDSP-7511/-3350/-5551 series of display devices are 
composed of light emitting diodes, with the light from each 
LED optically stretched to form individual segments and 
decimal points/These displays have their p-n junctions 
diffused into GaAsP epitaxial layer on a GaP substrate. 

These display devices are well suited for strobed opera- 
tion. The typical forward voltage values, scaled from 
Figure 3, should be used for calculating the current limit- 
ing resistor value and typical power dissipation. Expected 
maximum Vf values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu- 
lated using the following Vf MAX model: 

Vf MAX = 1.75 V + IPEAK(38n) 
For: IpEAK > 20 mA 
VFMAX = 1.6V + lDc(45n) 
For: 2 mA < Idg < 20 mA 

These displays are compatible with monolithic LED display 
drivers. See Application Note 1006 for more information. 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con- 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back- 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

Panelgraphic SCARLET RED 65 or GRAY 10 

SGL Homalite H100-1670 RED or -1266 

GRAY 

3M Louvered Filter R6310 RED or N0210 

GRAY 



To optimize device optical performance, specially de- 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60° C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated 
hydrocarbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for 
cleaning LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the 
packages of plastic LED devices. 
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76 mm (3 inch) 

MICRO BRIGHT 7 SEGMENT DISPLAYS 

RED HDSP-73ai 

HIGH EFFICIENCY Rib HD5P-7501 

YELLOW HDSP-7401 

HIGH PERFORMANCE GREEN HDSP-7801 



Features 



HIGH BRIGHTNESS 

Package Optimized for i-ligh Ambient Conditions 

COIVIPACT PACKAGE 
0.300 X 0.500 Indies 

CHOICE OF FOUR COLORS: 

Red, High Efficiency Red, Yellow, 

High Performance Green 

EXCELLENT CHARACTER APPEARANCE: 

Evenly Lighted Segments 

Mitered Segments 

Wide Viewing Angle 

Grey Package Provides Optimum On-Off Contrast 

EASY MOUNTING ON PC BOARDS OR SOCKETS 

5.08 mm (0.2 inch) DIP Leads on 2.54 mm 

(0.1 inch) Centers 

AVAILABLE WITH COLON FOR CLOCK DISPLAY 

COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 
Overflown Character 

CATEGORIZED FOR LUMINOUS INTENSITY; 

YELLOW AND GREEN ALSO CATEGORIZED FOR 

COLOR 

Use of Like Category Yields a Uniform Display 



^^^^Mu%M 


plii 




^Kii 




■^ i^%^iIs^(^Cv^^^^|m 



Description 



The HDSP-7301/-7501/-7401/7801 Series are 7.6 mm 
(0.3 inch) character LED seven segment displays in a 
compact package. Designed for viewing distances up to 
3 metres (10 feet), these displays are ideal for high 
ambient applications where space is at a premium. Typical 
applications include instruments, aircraft and marine equip- 
ment, point-of-sale terminals, clocks, and appliances. 



Devices 



Part Number 


Color 


Descrjptjort 


Package 
Drawing 


HDSP-7301 
HDSP-7311 
HDSP-7302 
HDSP-7303 
HDSP-7313 
HDSP-7304 
HOSP-7307 
HDSP-7317 
HDSP-7308 
HDSP-7318 


Red 
Bright Red 

Red 

Red 
Bright Red 

Red 

Red 
Bright Red 

Red 
Bright Red 


Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Cofon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 
Overflow ±1 Common Cathode 


A 
A 
B 
C 
C 
D 
E 
E 
F 
F 


HDSP-7501 
HDSP-7502 
HDSP-7503 
HDSP~7504 
HDSP-7507 
HDSP-7508 


HER 


Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


A 
B 
C 

D 
E 
F 


HDSP-7401 
HDSP-7402 
HDSP-7403 
HDSP-7404 
HDSP-7407 
HDSP-7408 


Yetiow 


Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


A 
B 
C 
D 

E 
F 


HDSP-7801 
HDSP-7a02 
HDSP-7803 
HDSP-7804 
HDSP-7807 
HDSP-7808 


Oreen 


Common Anode Right Hand Decimal 
Common Anode Right Hand Decimal, Colon 
Common Cathode Right Hand Decimal 
Common Cathode Right Hand Decimal, Colon 
Overflow ±1 Common Anode 
Overflow ±1 Common Cathode 


A 
B 
C 
D 
E 
F 
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Package Dimensions 



-MITERED CORNER FOR 
PIN 1 REFERENCE 



12.7 
(.500 ± 



0.38 
.015) 



.762 
(.030) 
TYP 






4.19 
"(.165) 



_ 2.54 
(.100) 



\1 



T7« 

, (.300) 



T 2.97 
(.117) 



7.62 

h^(.300)-H 
NOTE 2 

A,C 



.254 
(.010) 



-tf 



_ 1-27 
(.050) 



5.08 
(.200) 



Notes: 

1. All dimensions in millimetres (inches). 

2. Maximum. 

3. All untoleranced dimensions are for 
reference only. 
Redundant anodes. 
Redundant cathodes. 



-MITERED CORNER FOR 
PIN 1 REFERENCE 



4, 
5, 

6. For HDSP-7401/-7801 series product only. 




J 2.97 
5.97 (.117) 




MITERED CORNER FOR 
PIN1 REFERENCE 



12.7 i 
(.500 i 



^ 



a(? 



Kl 



.7.62 

(.300)"* 
NOTE 2 



"T 

2.97 
(.117) 



PIN 


FUNCTION 


A 


B 


C 





E 


F 


1 


AN0DEi4l 


CATHODE C01.0N 


CATHODE 151 


ANODE COLON 


ANODEW 


CATHODECBl 


2 


CATHODE i 


CATHODE { 


ANODE f 


ANODE i 


CATHODE PLUS 


ANODE PLUS 


3 


CATHODE 8 


CAT^HODE 


ANODE g 


ANODE g 


CATHODE MINUS 


ANODE MINUS 


4 


CATHODE e 


CATHODE 


ANODE e 


ANODE 


NC 


Ut 


5 


CATHODE d 


CATHODE d 


ANODE d 


ANODE tf 


MC 


NC 


6 


ANODEfO 


ANODE 


CATHODE (Si 


CATHODE 


ANODE 141 


CATH0DEI5J 


7 


CATHODE DP 


CATHODE DP 


ANODE DP 


ANODE Dl^ 


CATHODE DP 


ANODE OP 


8 


CATHODE c 


CATHODE c 


ANODE c 


ANODE c 


CATHODE c 


ANODE c 


9 


CATHODE b 


CATHODE b 


ANODE b 


ANODE b 


CATHODE b 


ANODE b 


10 


CATHODE » 


CATHODE a 


ANODE 9 


ANODE a 


NC 


NC 



Internal Circuit Diagram 




Absolute Maximum Ratings 





HDSP-7301/ 
-7311 Series 


HDSP«7501 
Series 


HDSP-7401 
Series 


HiSP-7801 
Series 


Average Power Dissipation per Segment or D,P. 


73 mW 


105mW 


81 mW 


105 mW 


Operating Temperature Range 


-40*^CtO-*-100°C 


Storage Temperature Range 


-55°CtO+100°C 


Peak Forward Current per Segment or D.PJ'"? 


150 mA 


90 mA 


60 mA 


90 mA 


DC Forward Current per Segment or DP. t^J 


25 mA 


30 mA 


20 mA 


30 mA 


Reverse Voltage per Segment or D.P. 


3V 


3V 


3V 


3V 


Lead Soldering Temperature 

1.59 mm (1/16 Inch) below seating plane 


260°Cfor3$ec, 



7. See Figures 1, 6, 7, and 8 to establisfi pulsed operating conditions. (Figure 1, HDSP-7301 Series; Figure 6, HDSP-7501 Series; Figure 7, 
HDSP-7401 Series; Figure 8, HDSP-7801 Series). 

8. See Figures 2, 9, 10, and 11 to derate maximum DC current. (Figure 2, HDSP-7301 Series; Figure 9, HDSP-7501 Series; Figure 10, 
HDSP-7401 Series; Figure 11, HDSP-7801 Series). 
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Electrical/Optical Characteristics at Ta = 25°C 

STANDARD RED HDSP-7301 SERIES 






Description 


Sibvlce" 

IbsP^ 


Symbol 


Test Conditions 


MIn, 


Typ, 


Max. 


Units 




Luminous Intensity/SegmintS^i 
(Digit Average) 


7301« 


r iv 


10 mA DC 




500 




/icd 


20 mA DC 11 


600 


1100 




7311 


10 mA DC ■i 




610 




20 mA DC 


770 


1355 




Peak Wavelength 




\PEAK 






655 




nm 


Dominant Waveiengtht'^^l 




Xd 






640 




nm 


Forv/ard Voltage, anj^ Segment or D.P. 




Vf 


If - 20 mA 




1.6::. 


2,0 


V 


Reverse Voltage, a|||legment or DPP^l 




Vr 


Ir==100juA 


3.0 


12.0 




V 


Temperature Ciefficlbnt of Forward Voltage 




AVf/°C 






-2.0 




mV/^C 


Thermal Resistance LED Junction~to*Pin 




R^J-PIN 






, 200 




•^c/w/ 

Seg 




HIGH EFFICIENCY RED HDSP-7501 SERIES 


► 






Description 


Symiol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity /Segmentl^i 
(Digit Average) 


Iv 


5 mA D.C. 


360 


980 




fxcd 


20 mA D.C. 




5390 




60 mA Pk: 1 of 6 
Duty Factor 




3430 




Peak Wavelength 


Apeak 






635 




nm 


Dominant Wavelength n(J! 


Xd 






626 




nm 


Forward Voltage/Segment or D,P. 


Vf 


If = 5 mA 




1.7 




V 


If ^ 20 mA 




2.0 


2.5 


If = 60 mA 




2.8 




Reverse Voltage/Segment or 0,P. ^^^^ 


Vr 


|R = 100^A 


3.0 


30.0 




V 


Temperature Coefficient of Vp/Segment or DP. 


AVf/^C 






—2.0 




mvrc 


Thermal Resistance LED Junctlon-to-Ptn 


f^^J-PIN 






200 




^C/W/ 
Seg 




YELLOW HDSP-7401 SERIES 








Description 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity/Segmentl^l 
(Digit Average) 


Iv 


5 mA D.C. 


225 


480 




jLtcd 


20 mA D.C. 




2740 




60 mA Pk; 1 of 6 
Duty Factor 




1700 




Peak Wavelength 


XpEAK 






583 




nm 


Dominant WavolengthHO-'fii 


Ka 




581.5 


586 


592.5 


nm 


Forward Voltage/Segment or D.P. 


Vf 


If ^5 mA 




1.8 




V 


If -^ 20 mA 




2.2 


2.5 


If ~ m mA 




3.1 




Reverse Voltage/Segment or D.P.^^^^ 


Vr 


IR^IOOM 


ao 


50.0 




V 


Temperature Coefficient of Vp/Segment or O.P. 


AVf/°C 






-2.0 




mVrc 


Thermal Resistance LED Junction-to-Pin 


R6j-pi^4 






200 




Seg 


1 
1 
1 


9. The digits are categorized for luminous intensity with the intensity category designated by a letter on the right hand side of th 
package. The luminous intensity minimum and categories are determined by computing the numerical average of the individua 
segment intensities, decimal point not included. 

0. The dominant wavelength is derived from the CLE. Chromaticity diagram and is that single wavelength which defines the color o 
the device. 

1. The HDSP-7401/-7801 series are categorized as to dominant wavelength with the category designated by a number adjacent to th 
intensity category letter 

2. Typical specification for reference only Do not exceed absolute maximum ratings. 


3 
1 

f 

3 
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HIGH PERFORMANCE GREEN HDSP-7801 SERIES 



Description 


Symbol 


Test Conditions 


Min. 


Typ. 


Max. 


Units 


tuminous tnten$ity/$egmenti^l 
(Digit Average) 


Iv 


5 mA aC. 




546 




MCd 


10 mA D.C. 


S70 


1480 




60 mA Pk: 1 of 6 
Duty Factor 




1935 




Peak Wavelength 


XPEAK 






666 




nm 


Dominant Wavelengthf"^0' ^^J (Digit Average) 


Ad 






571 


577 


nm 


Forward Voltage/Segment or DP. 


Vf 


If ^ 10 mA 




2.1 


2.5 


V 


Reverse Voltage/Segment or D.PP^l 


Vr 


IR = 100 AtA 


3.0 


50.0 




V 


Thermal Resistance LED Jynction-to-Pin 


^^j'Pm 






200 




^C/W/ 
Seg 



HDSP-7301 SERIES 



0=3 



<o" 

u-hS 
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TEMPERATURE DERATING OF Iqc MAX. — 








































1 














V 




\ 




'\ 


\ 






























\ 






V 


\ 






























\ 






\ 


\ 


. 


\ 


























\ 






A 


\ 








1 






















\ 








\ 






\^ 


V 






















> 






^ 


y N 






\ 


\ 










[ 
















\ 








\ 




s 


^.\ 


-- 




















\ 


•^ 

K^ 


% 


> 


-^ 

^ 




1 


% 






















> 


fi 


\ 


\ 


\ 


\ 


y 


\ 


\ 
























\ 


v 




S 


N 


\ 




\ 

Si 




■ 


{ 


3C 


0. 


mi 

II 


1 


,0. 








y 


\ 


V 




s 


\ 


\ 




V 



E 25- 



D -» 



i 12.5^ 
12 



- 




















T"\ 


- 






\'. 








- 59^C/W/SEOMeNTJ^ ^ 






I 
= 770* C/W 


1 
SEGM£NT>^ 








- 














- 














J „„ 


, 1 


1 


„J 


1 


> 


1 



Ta - ambient temperature -°c 



tp - PULSE DURATION - luSEC 



Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration 



Figure 2. Maximum Allowable DC Current 
Dissipation per Segment as a 
Function of Ambient Temperature 
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Figure 3. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. 
Peak Current per Segment 
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Figure 4. Forward Current vs. Forward 
Voltage 
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operation in 
this region 
requires 
temperature 
derating of 
Idc max. 
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tp - PULSE DURATION - /uSEC 



DC OPERATION 
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Figure 6. Maximum Toierable Peal< Current vs. Pulse 
Duration — HDSP-7501 Series 



Figure 9. Maximum Allowable DC Current and DC 
Power Dissipation per Segment as a 
Function of Ambient Temperature — 
HDSP-7501 Series 
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Figure 7. Maximum Tolerable Peak Current vs. Pulse 
Duration — HDSP-7401 Series 



Figure 10. Maximum Allowable DC Current and DC 
Power Dissipation per Segment as a 
Function of Ambient Temperature — 
HDSP-7401 Series 
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Figure 8. Allowed Peak Current vs. Pulse Duration — 
HDSP-7801 Series 



Figure 11. Maximum Allowable DC Current per 
Segment vs. Ambient Temperature — 
HDSP-7801 Series 
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Figure 12. Relative Luminous Efficiency 
(Luminous Intensity per Unit 
Current) vs. Peak Segment 
Current 
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Figure 13. Forward Current vs. Forward 
Voltage Characteristics 
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Figure 14. Relative Luminous Intensity vs. 
DC Forward Current 



Electrical 



The HDSP-7301/-7401/7501/-7801 series of display devices 
are composed of light emitting diodes, with the light from 
each LED optically stretched to form individual segments 
and decimal points. The -7301 series uses a p-n junction 
diffused into a GaAsP epitaxial layer on a GaAs sub- 
strate. The -7401 and -7501 series have their p-n junctions 
diffused into a GaAsP epitaxial layer on a GaP substrate. 
The -7801 series use a GaP epitaxial layer on GaR 

These display devices are well suited for strobed opera- 
tion. The typical forward voltage values, scaled from 
Figure 4 or 13, should be used for calculating the current 
limiting resistor value and typical power dissipation. 
Expected maximum Vf values, for the purpose of driver 
circuit design and maximum power dissipation, may be 
calculated using the following Vf MAX models: 

HDSP-7301 Series: 

Vf max = 1.85 V + IPEAK (7n) 
For: IpEAK > 5 mA 

HDSP-7401/-7501 Series: 

Vf max = 1.75 V + IPEAK (38n) 
For: IPEAK > 20 mA 
VFMAX = 1.6V + lDC(45n) 
For: 5 mA < Idc ^ 20 mA 

HDSP-7801 Series: 

VFMAX = 2.0V + IPEAK(50n) 
For: lpEAK>5 mA 



contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con- 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back- 
ground. Therefore, these display devices are assembled 
with a gray package and matching encapsulating epoxy in 
the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 



HDSP-7301: Panelgraphic RUBY RED 60 

SGL Homalite H100-1605 RED 

3M Louvered Filter R6610 RED or N0210 

GRAY 

HDSP-7401: Panelgraphic YELLOW 27 or GRAY 10 

SGL Homalite H100-1720 AMBER or -1266 

GRAY 

3M Louvered Filter A5910 AMBER or N0210 

GRAY 
HDSP-7501: Panelgraphic SCARLET RED 65 or GRAY 10 

SGL Homalite H100-1670 RED or -1266 

GRAY 

3M Louvered Filter R6310 RED or N0210 

GRAY 

HDSP-7801: Panelgraphic GREEN 48 

SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 



Mechanical 



To optimize device optical performance, specially de- 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60°C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro- 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean- 
ing LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the pack- 
ages of plastic LED devices. 
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i^3 



HEWLETT 
PACKARD 



7.6/10,9 mm (0,3/0.43 INCH) 
SEVEN SEGMENT DISPLAYS 

RBD • 5082-7730/-7750 SERIES 

HIGH EFFICIENCY RED • 5082^761 0/-7650 SERIES 

YELIOW • 5082-7620/-7660 SERIES 

HIGH PERFORMANCE GREEN • HDSP-3600/-4600 SERIES 



Features 

• COMPACT SIZE 

• CHOICE OF 4 BRIGHT COLORS 
Red 

High Efficiency Red 

Yellow 

High Performance Green 

o LOW CURRENT OPERATION 
As Low as 3mA per Segment 
Designed for Multiplex Operation 

o EXCELLENT CHARACTER APPEARANCE 
Evenly Lighted Segments 
Wide Viewing Angle 
Body Color Improves "Off Segment 
Contrast 

o EASY MOUNTING ON PC BOARD OR 
SOCKETS 

Industry Standard 7.62mm (0.3 in.) DIP 
Leads on 2.54mm (0.1 in.) Centers 

o CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED FOR 
COLOR 

Use of Like Categories Yields a 
Uniform Display 

o MECHANICALLY RUGGED 




Description 



The -7730/-7610/-7620/-3600 and -7750/-7650/-7660/-4600 series 
are 762/10.92 mm (0.3/.43 in.) red, liigh efficiency red, yellow, 
and green displays. The -7730/-7610/-7620/-3600 series displays 
are designed for viewing distances of up to three metres and the 
-7750/-7650/-7660/-4600 series displays are designed for viewing 
distances of up to six metres. These displays are designed for 
use in instruments, point of sale terminals, clocks and appliances. 



Devices 



Part Number 


Color 


Description 


Package 
Drawing 


5082-7730 
6082-7731 
5082-7740 
5082-7736 


Red 


7.6 mm Common Anode Left Hand Decimal 
7,6 mm Common Anode Right Hand Decimal 
7.6 mm Common Cathode Right Hand Decimal 
7,6 mm Universal Overflow ±1 Right Hand Decimal 


A 
8 
C 
D 


6082-7610 
5082-7611 
5082-7613 
5082-7616 


High Efftclency Red 


7.6 mm Common Anode Left Hand Decimal 
7.6 mm Common Anode Right Hand Decimal 
7,6 mm Common Cathode Right Hand Decimal 
7.6 mm Universal Overflow ±1 Right Hand Decimal 


A 
B 
C 
D 


6082-7620 
5082-7621 
5082-7623 
5082-7626 


Yeflow 


7,6 mm Common Anode Left Hand Decimal 
7,6 mm Common Anode Right Hand Decimal 
7.6 mm Common Cathode Right Hand Decimal 
7.6 mm Universal Overflow ±1 Right Hand Decimal 


A 
B 
G 
D 


HDSP-3600 
HDSP-3601 
HDSP-3603 
HDSP-3606 


High Performance Greeri 


7.6 mm Common Anode Left Hand Decimal 
7.6 mm Common Anode Right Hand Decimal 
7,6 mm Common Cathode Right Hand Decimal 
7,6 mm Universal Overflow ±1 Right Hand Decimal 


A 
B 
C 
D 



NOTE: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagram D, 
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Devices 



Part number 


Color 


Description 


Package 
Drawing 


5082-7750 
5082-7751 
5082-7760 
5082-7756 


aed 


10.9 mm Common Anode Left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10,9 mm Common Cathode Right Hand Decimal 
10.9 mm Universal Overflow ±1 Bight Hand Decimal 


E 
F 
G 
H 


5082-7650 
5082-7661 
5082-7653 
5082-7656 


High Efficiency Red 


10.9 mm Common Anode Left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10.9 mm Common Cathode Right Hand Decimal 
10.9 mm Universal Cvertlow ±1 Right Hand Decimal 


E 
F 
G 
H 


5082-7660 
5082-7661 
5082-7663 
5082-7666 


Yeliow 


10.9 mm Common Anode Left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10,9 mm Common Cathode Right Hand Decimal 
10.9 mm Universal Overflow ±1 Right Hand Decimal 


E 
F 

H 


HDsMeoo 

HD$P-4601 
HOSP-4603 
HDSP-4606 


High Performance Green 


10,9 mm Common Anode Left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10.9 mm Common Cathode Right Hand Decimal 
10.9 mm Universal Overflow ±1 Right Hand Decimal 


E 
F 
G 
H 



NOTE: Universal pinout brings the anode and the cathode of each segment's LED out to separate pins, see internal diagram H. 



Internal Circuit Diagram 
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Absolute iViaximum Ratings 





-7730/-7750 


•76t0/-7650 


-7620A7660 


-3600/-4600 




Series 


Series 


Series 


Series 


Average Power Dissipation per Segment or DP 


65 mWH) 


105 mWtsi 


81 mWl^J 


105 mWi'^l 


Operating Temperature Range 


-40^ C to +100^0 


-40^C to +100^0 


-40^ C to +100° C 


-40^CtO+100''C 


Storage Temperature 


--SS^^Cto+IOO^C 


-SS'^C to +100^0 


"65^Cto+100°C 


-65^CtO-H00^C 


Peak Forward Current per Segment or DP 


150 mAtS] 


90 mAC«) 


60 mAin 


90 mAl^l 


DC Forward Current per Segment or DP 


25 mA^l 


30 mAl^i 


20 mAPl 


30 mAt4| 


Reverse Voltage per Segment or DP 


3.0 V 


3.0 V 


3.0 V 


3.0 V 


Lead Soldering Temperature 


260^ C for 3 sec. 


260^0 for 3 sec. 


260^ for 3 sec. 


260* C for 3 sec, 


1.59 mm (1/16 in.) below seating plane 











Notes: 1. See power derating curve (Figure 5). 

2. See power derating curve (Figure 6). 

3. See power derating curve (Figure 7). 

4. See power derating curve (Figure 8). 



5. See Figure 1 to establisn pulsed operating conditions. 

6. See Figure 2 to establish pulsed operating conditions. 

7. See Figure 3 to establish pulsed operating conditions. 

8. See Figure 4 to establish pulsed operating conditions. 
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Package Dimensions (5082-7730/-7610/-7620/-3600) 



L.H.D.P 
I Note 16 



3.941.165) 
5.08 
(.200) 



5.18 
(.204) 






~1 
7.62 
(.300) 

._i 



"R.H.D.P. 
Note 16 



A,B,C 






FUNCTION 1 


JIN 


A 


B 


C 


D 


iij 


CATHODE -a 


CATHODE -a 


NO PIN 


ANODE -d 


2 


CATHODE -f 


CATHODE - f 


CATHODE 1151 


NOPIN 


3 


AN0DEf12t 


ANODE S12) 


ANODE - f 


CATHODE - d 


4 


NO PIN 


NO PIN 


ANODE -g 


.iJATHOOE - c 


5 


NO PIN 


NO PIN 


ANODE -B 


CATHODE -a s 


6 


CATHODE - dp 


NO CON N.1 14} 


ANODE -d 


ANODE -e 


7 


CATHODE -e 


CATHODE -e 


NO PIN 


ANODE -c 


8 


CATHODE - d 


CATHODE - d 


NOPIN 


ANODE - dp 


9 


NO CONN.n*') 


CATHODE -dp 


CATHODE 11B) 


NOPIN 


10 


CATHODE -c 


CATHODE -c 


ANODE -dp 


CATHODE - dp 


n 


CATHODE - g 


CATHODE - 9 


ANODE -c 


CATHODE - b 


12 


NO PIN 


NO PIN 


ANODE -b 


CATHODE -a 


13 


CATHODE -b 


CATHODE - b 


ANODE -a 


ANODE -3 


14 


AN0DEI12I 


ANODElUl 


NOPIN 


ANODE ^ b 



LUMINOUS 

INTENSITY COLOR BIN 

CATEGORY . Note 17 




COLOR BIN 1 52 , 

NOTE 17 JV{.060)-n 



-^ -^.254 (.010) 



LUMINOUS 
INTENSITY- 
CATEGORY 



19.05 ± 0.25 
(.750 ± .010) 



7^ 



6.10 
(.240) 



c 

SIDE 



2.54 "-0.51 
(.100) (.020) 



— » 


10.16 
(.400) 


MAX. 


1 


i 




4.57 
(.180) 


4.06 (.160) 
MIN. 

7.62 (.300)- 


! 


4 


t 

•- 0.25 (.010) 


'1 

A,B,C,D 
END 



(5082-7750/-7650/-7660/-4600) 



:'0 



11 10.92 (.430) 



Note 13 
6.35 (.250) 






t 



R.H.D.P. 
5.21 (.205) 



FRONT VIEW 



19.05 ± 0.25 
(.750 ± .010) ' 



/"•-lO" 




i 



_12.70 (.500) ^ 
MAX. ~^ 



5.33 
(.210) 



6.35 
(.250) 



4.06 (.160) 
MIN. 



T~=r-T 



nr (.010 



7.62 _ 
(.300) 



END VIEW 



NOTES: 

10. Dimensions in millimetres and (inches). 

1 1. All untoleranced dimensions are 
for reference only. 



LUMINOUS 
INTENSITY. 
CATEGORY 




SIDE VIEW 





FUNCTION 


PIN 


E 


F 


G 


H 


1 


CATHODE -a 


CATHODE ♦ a 


ANODE - a 


CATHODE -d 


2 


CATHODE - } 


CATHODE - f 


ANODE -f 


ANODE -d 


3 


AN0DEi12} 


ANaDEH2J 


CATHODE [151 


NOPIN 


4 


NOPIN 


NOPIN 


NOPIN 


CATHODE -c 


5 


NOPIN 


NOPIN 


NOPIN 


CATHODE -e 


6 


CATHODE -dp 


N0C0NN,t141 


NO C0NN.t141 


ANODE -e 


7 


CATHODE -e 


CATHODE -^ 


ANODE -e 


ANODE -c 


S 


CATHODE - d 


CATHODE -d 


ANODE ~d 


ANODE - dp 


9 


N0C0NN,(i4t 


CATHODE -dp 


ANODE -dp 


CATHODE - dp 


10 


CATHODE -c 


CATHODE - c 


ANODE -c 


CATHODE - b 


11 


CATHODE - g 


CATHODE - g 


ANODE -3 


CATHODE -a 


12 


NOPIN 


NOPIN 


NOPIN 


NOPIN 


13 


CATHODE - b 


CATHODE - b 


ANODE - b 


ANODE - a 


14 


ANODEHZJ 


AN0DEi12J 


CATHODE nSJ 


ANODE - b 



12. Redundant anodes. 

13. Unused dp position. 

14. See Internal Circuit Diagram. 



15. Redundant cathode. 

16. See part number table for L.H.D.P. and R.H.D.P. designation. 

17. For yellow and green devices only. 
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Electrical/Optical Characteristics at Ta=25°C 



RED 5082-7730/-7750 SERIES 



Parameter 


Device 
HDSP" 


SyiDlsol 


Tea! Condition 


mn. 


Typ. 


Max, 


Units 


Luminous intensity/ 
Segment^^^^ 
(Digit Average) 


-7730 
Series 


tv 


20 mA DC 


360 


770 




fxcd 


100 mAPH 1:10 
Duty Factor 




400 




-7750 
Series 


20 mA DC 


360 


1100 




100 mAPl< 1:10 
Duty Factor 




670 




Peak Waveiengtii 


^PEAK 






655 




nm 


Dominant Waveiength^ ^^^ 


^d 






640 




nm 


Forward Voitage/Segment or DPJ^^^ 


Vf 


If ^ 20 mA 




1,6 


2.0 


V 


Reverse Voltage/Segment or DpJ^i.221 


Vr 


Ir'^^IOOM 


3.0 


30.0 




V 


Temperature Coefficient of V^Segment or DP. 


AVp/^O 






-2,0 




rnVZ-^C 


Thermal Resistance LED Junction*to~Pin 


R^j.piN 






262 




^C/W/ 
Seg 



HIGH EFFICIENCY RED 5082-761 0/-7650 SERIES 



Parameter 


Device 
HDSP* 


Symbol 


Test Condition 


MIn, 


Typ, 


Max. 


Units 


Luminous Intensity/ 
Segment^ ''^J 
(Digit Average) 


-7610 
Series 


tv 


5 mA DC 


340 


800 




fxcii 


60 mA Pk 1:6 
Duty Factor 




2800 




-7650 ; 
Series 


5 mA DC 


340 


1115 




60 mA Pk 1:10 
Duty Factor 




3900 




Peak Wavelength 


XpgAK 






635 




nm 


Dominant Wavelength ^"^^^ 


Ad 






626 




nm 


Forward Voltage/Segment or D.PJ^^? 


Vf 


!F=5mA 




U 










lF=20mA 




2.0 


2,5 


V 






lF^60mA 




2,8 






Reverse Voltage/Segment or D,P)^^'^^^ 


Vr 


Ir = 100 fiA 


3.0 


30,0 




V 


Temperature Coefficient of Vp/Segment or OP. 


AVf/°C 






-2.0 




mV/«C 


Thermal Resistance LED Junction-to-Pin 


B^a-FJN 






282 




°C/W/ 
Seg 



7-124 





YELLOW 5082-7620/-7660 SERIES (continued) 












Parameter 


Device 
hOSp- 


Symbol 


Test Condition 


Min, 


Typ. 


Max. 


Units 




Luminous Intensity/ 
Segmenti'*^' 
(Digit Average) 


-7620 
Series 


Iv 


5 mA DC 


205 


620 




AtCd 


60mAPk1:6 
Duty Factor 


;|i; 


2414 




-7660 
Series 


5 mA DC 


290 


835 




60mAPk1:6 
Duty Factor 




3250 




Peak Wavelength 


^PEAK 






583 




nm 


Dominant Wavelength^ ""IP' 


Ad 




581,5 


586 


592.5 


nm 


Forward Voltage/Segment or DiPJ^^f 


Vf 


lp=5mA 




1<8 










If = 20 mA 




2.2 


2.5 


V 






If == 60 mA 




3.1 






Reverse Voltage/Segment or DPJ^'^'^^i 


Vr 


1r = 100 mA 


3.0 


50.0 




V 


Temperature Coefficient of Vp/Segment or DP, 


AVf/°C 






-2.0 




mV/^C 


Thermal Resistance LED Junction-to-Pin 


fi<^J-PIN 






282 




^C/W/ 
Seg 




HIGH PERFORMANCE GREEN HDSP-3600/-46 


00 SERIES 










Parameter 


Device 
NDSP- 


Symbol 


Test Condition 


MIn. 


Typ. 


Max. 


Units 




Luminous Intensity/ 
Segment^ ""^S 

(Digit Average) 


-3600 
Series 


iv 


10 mA DC 


570 


1800 




fLcd 


60 mA Pk 1:6 
Duty Factor 




2350 




-7760 
Series 


10 mA DC 


460 


1750 




60mAPk1:6 
Duty Factor 




2280 




Peak Wavelength 


A PEAK 






666 




nm 


Dominant Wavelength ^''^'^^( Digit Average) 


Xd 






671 


577 


nm 


Forward Voltage/Segment or DP.^^""^ 


Vf 


lF=10mA 




2.1 


2.5 


V 


Reverse Voltage/Segment or DPJ^^*^^^ 


Vr 


JR^IOOM 


3.0 


50.0 




V 


Thermal Resistance LED Junction-to~Pin 


f^^J-PIN 






282 




*^C/W/ 
Seg 




NOTES: 

18. The digits are categorized for luminous Intensity with th 
package. 

19. The dominant wavelength, k^, is derived from the CLE. 
the device. 

20. The displays are categorized as to dominant wavelengt 
letter. 

21. Quality level for electrical characteristics is 1000 parts pe 

22. Typical specification is for reference only. Do not exceec 


e intensity category designated by a 

Chromaticity Diagram and is that sin 

h with the category designated by a 

r million. 

i absolute maximum ratings. 


letter located on the right hand 
gle wavelength which defines t 
number adjacent to the intensit 


side of the 
he color of 
y category 
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OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
be MAX. 




DC OPERATION 



tp - PULSE DURATION - mSEC 



Figure 1. Maximum Tolerable Peak Current vs. Pulse Duration ) 5082-7730/-7750 Series 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc max. 




100 1000 

tp - PULSE DURATION - mSEC 



DC OPERATION 



Figure 2. Maximum Tolerable Peak Current vs. Pulse Duration — 5082-761 0/-7650 Series 



OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 
Idc MAX. 




10 100 1000 

tp - PULSE DURATION - pSEC. 



DC OPERATION 



Figure 3. Maximum Tolerable Peak Current vs. Pulse Duration — 5082-7620/-7660 Series 
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operation in 
this region 
requires 
temperature 
derating of 
Idc max. 



<— DC OPERATION 



:p - PULSE DURATION - /iSEC 

Figure 4. Allowed Peak Current vs. Pulse Duration — HDSP-3600/-4600 Series 
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-AMBIENT TEMPERATURE - 



Figure 5. Maximum Allowable DC Current 

Dissipation per Segment as a Function 

Of Ambient Temperature- 5082-7730/-7750 Series 
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25 35 45 55 65 75 85 95 105 
Ta- AMBIENT TEMPERATURE -°C 

Figure 6. Maximum Allowable DC Current and DC Power 
Dissipation per Segment as a Function of 
Ambient Temperature — 5082-761 0/-7650 Series 
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25 35 45 55 65 75 85 95 105 
Ta - AMBIENT TEMPERATURE - 'C 

Figure 7. Maximum Allowable DC Current and DC Power 
Dissipation per Segment as a Function of 
Ambient Temperature — 5082-7620/ -7660 Series 
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Figure 8. Maximum Allowable DC Current per Segment 

vs. Ambient Temperature — HDSP-3600/-4600 Series 
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- 


-7620/-766Q 




J 








, J 


^ 








7 


,/" 


^^-3600/-4600 


-- 


V 


)r 








-/ 


i 


\ ■ 


> 


1 



- PEAK SEGMENT CURRENT - mA 



'peak - PEAK SEGMENT CURRENT - mA 



Figure 9. Relative Efficiency (Luminous Intensity per Unit Current) 
versus Peak Current per Segment- 5082-7730/-7750 Series 



Figure 10. Relative Luminous Efficiency (Luminous 
Intensity per Unit Current) vs. 
Peak Segment Current 
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,Vf - FORWARD VOLTAGE - V^ 



1.0 2.0 3.0 4.0 

Yf - FORWARD VOLTAGE -V 



Figure 11. Forward Current vs. Forward Voltage- 
5082-7730/-7750 Series. 



Figure 12. Forward Current vs. Forward Voltage 
Characteristics 
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Figure 13. Relative Luminous Intensity vs. 

DC Forward Current- 5082-7730/-7750 Series 



Figure 14. Relative Luminous Intensity vs. 
DC Forward Current 
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Electrical 



Mechanical 



These display devices are composed of light emitting 
diodes, with the light from each LED optically stretched to 
form individual segments and decimal points. 

These display devices are well suited for strobed opera- 
tion. The typical forward voltage values, scaled from 
Figure 8, should be used for calculating the current limit- 
ing resistor value and typical power dissipation. Expected 
maximum Vf values, for the purpose of driver circuit 
design and maximum power dissipation, may be calcu- 
lated using the following Vf MAX models: 

5082-7730/-7750 Series: 

Vf = 1.55V + lpEAK (70) 
For 5 mA < I peak ^ 150 mA 

5082-761 0/-7620/-7650/-7660 Series: 
Vf max = 1 .75 V + IPEAK (380) 
For: IpEAK > 20 mA 
VFMAX = 1.6V + lDc(45n) 
For: 5 mA< Idc<20 mA 

HDSP-3600/-4600 Series: 

VFMAX = 2.0V+IPEAK(50n) 
For: IPEAK > 5 mA 



To optimize device optical performance, specially de- 
veloped plastics are used which restrict the solvents that 
may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolve DI-15 or 
DE-15, Arklone A or K. A 60° C (140° F) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro- 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean- 
ing LED parts. All of these various solvents attack or 
dissolve the encapsulating epoxies used to form the pack- 
ages of plastic LED devices. 



Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The con- 
cept is to employ both luminance and chrominance 
contrast techniques to enhance readability by having the 
OFF-segments blend into the display background and the 
ON-segments stand out vividly against this same back- 
ground. Therefore, these display devices are assembled 
with a package color which matches the encapsulating 
epoxy in the segments. 

Contrast enhancement may be achieved by using one of 
the following suggested filters: 

5082-7730/ Panelgraphic RUBY RED 60 or GRAY 10 
-7750 SQL Homalite H100-1605 RED or -1266 

GRAY 

3M Louvered Filter R6510 RED or 

N0210GRAY 

5082-7610/ Panelgraphic SCARLET RED 65 or GRAY 10 
-7650 SGL Homalite H100-1670 RED or -1266 

GRAY 

3M Louvered Filter R6310 RED or N0210 

GRAY 

5082-7620/ Panelgraphic YELLOW 27 or GRAY 1 
-7660 SGL Homalite H100-1720 AMBER or -1266 

GRAY 

3M Louvered Filter A5910 AMBER or N0210 

GRAY 

HDSP-3600/ Panelgraphic GREEN 48 

-4600 SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 
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m 



HEWLETT 
PACKARD 



142mm (56 INCH) 
SEVEN SEGMENT DISPLAYS 



RED 

HIGH EFFICIENCY RED 

HIGH PERFORMANCE GREEN 

YELLOW 



HDSP-5301 SERIES 
HDSP-5501 SERIES 
HDSP-5601 SERIES 
HDSP-5701 SERIES 



Features 



INDUSTRY STANDARD SIZE 

INDUSTRY STANDARD PINOUT 
15.24mm (.6 Inch) DIP Leads on 
2.54mm (.1 Inch) Centers 

CHOICE OF FOUR COLORS 

Red Yellow 

High-Efficiency Red High Performance Green 

EXCELLENT CHARACTER APPEARANCE 

Evenly Lighted Segments 

IVIitered Corners on Segments 

Gray Package Gives Optimum Contrast 

COMMON ANODE OR COMMON CATHODE 
Right Hand Decimal Point 
Overflow ±1 Character 

CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED 
FOR COLOR 
Use of Like Categories Yields a Uniform Display 




fi%' ■ 



^ :,J 



'ih^ 



Description 



Devices 



The HDSP-5301/-5501 7-5601/ -5701 Series are large 14.22 
mm (.56 inch) LED seven segment displays. Designed for 
viewing distances up to 7 metres (23 feet), these displays 
provide excellent readability in bright ambients. 

These devices utilize an industry standard size package and 
pin function configuration. Both the numeric and ±1 over- 
flow devices feature a right hand decimal point and are 
available as either common anode or common cathode. 



Part No. 
HDSP- 


Color 


Description 


Package 
Drawing 


5301 
5303 
5307 
5308 
6321 
5323 


Red 


Common Anode Right Hand Decimal 

Common Cathode Right Hand Decimal 

Overflow ±1 Common Anode 

Overflow ±1 Common Cathode 

Two Digit Common Anode Right Hand Decimal 

Two Digit Common Cathode Right Hand Decimal 


A 
B 
C 
D 
E 
F 


5601 
5503 
5507 
5508 
6521 
5523 


High Efficiency 
Red 


Common Anode Right Hand Decimal 

Common Cathode Right Hand Decimal 

Overf(ow±1 Common Anode 

Overflow ±1 Common Cathode 

Two Digit Common Anode Right Hand Decimal 

Two Digit Common Cathode Right Hand Decimal 


A 

B 
C 
D 

F 


5601 
5603 
5607 
6608 
5621 
6623 


High Performance 
Green 


Common Anode Right Hand Decimal 

Common Cathode Right Hand Decimal 

Overflow ±1 Common Anode 

Overflow ±1 Common Cathode 

Two Digit Common Anode Right Hand Decimal 

Two Digit Common Cathode Right Hand Decimal 


A 
B 
C 
D 
E 
F 


5701 
5703 
5707 
6708 
5721 
6723 


Yellow 


Common Anode Right Hand Decimal 

Common Cathode Right Hand Decimal 

Overflow ±1 Common Anode 

Overflow ±1 Common Cathode 

Two Digit Common Anode Right Hand Decimal 

Two Digit Common Cathode Right Hand Decimal 


A 
B 
C 
D 
E 
F 
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Package Dimensions 



FRONT VIEW A, B 



TOP END VIEW A, B, CD 



TOP END VIEW E,F 



COLOR BIN (NOTE 5) 
,51 





(.307) h 
TYP 

18 17 16 15 14 13 12 1110 



17.02 ± .25 
(.673) - 



ma 



FRONT VIEW CD 



SIDE VIEW A, B, CD 




-Q 



.481 
.(.191) 
TYP 
6.150 
(.242) 



8.00 
(.315) 


-* .254 

|— (.010) 
TYP 


\ 

c 

6.86 
(.270) 


t 

15.24 
(.600) 

^ i 





FRONT VIEW E,F 



PIN 


FUNCTION 


A 








D 


E 


F 


1 


CATHODE e 


ANODE e 


CATHODE c 


ANODE c 


E CATHODE NO, 1 


£ ANODE NO. 1 


2 


CATHODE d 


ANODE d 


ANODE c, d 


CATHODE cd 


D CATHODE NO. 1 


D ANODE NO. 1 


3 


AN0DEI3) 


CATHODEf'^1 


CATHODE b 


ANODE b 


C CATHODE NO. 1 


C ANODE NO. 1 


4 


CATHODE c 


ANODE C 


ANODE a, b, DP 


CATHODE a, b. DP 


DP CATHOpE NO, 1 


DP ANODE NO. 1 


5 


CATHODE DP 


ANODE DP 


CATHODE DP 


ANODE DP 


E CATHOOl HO. 2 


E ANODE NO. 2 


6 


CATHODE b 


ANODE b 


CATHODE a 


ANODE a 


D CATHODE NO. 2 


D ANODE NO, 2 


7 


CATHODE a 


ANODE a 


ANODE a, b, OP 


CATHODE a. b, DP 


G CATHODE NO. 2 


G ANODE NO, 2 


8 


ANODEi^i 


CATHODEH) 


ANODE c,d 


CATHODE c d 


C CATHODE NO. 2 


C ANODE NO. 2 


9 


CATHODE f 


ANODE f 


CATHODE d 


ANODE d 


DP CATHODE NO. 2 


DP ANODE NO. 2 


10 


CATHODE g 


ANODE g 


NO PIN 


NO PIN 


B CATHODE NO. 2 


B ANODE NO. 2 


11 










A CATHODE NO. 2 


A ANODE NO. 2 


12 










F CATHODE NO, 2 


F ANODE NO. 2 


13 










DIGIT NO. 2 ANODE 


DIGIT NO. 2 CATHODE 


14 










DIGIT NO, 1 ANODE 


DIGIT NO. 1 CATHODE 


15 










B CATHODE NO. 1 


B ANODE NO, 1 


16 










A CATHODE NO, 1 


A ANODE NO. 1 


17 










Q CATHODE NO. 1 


G ANODE NO, 1 


18 










F CATHODE NO, 1 


F ANODE NO. 1 



Notes: 

1. All dimensions in millimetres (inches). 

2. All untoleranced dimensions are for reference only. 

3. Redundant anodes. 

4. Redundant cathodes. 

5. For HDSP-5601/-5701 series product only. 
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Internal Circuit Diagram 





123456789 



Absolute Maximum Ratings 

-5301 Series 

Average Power per Segment or DP 60 mW 

Peak Forward Current per Segment or DP 150mAl6| 

(Pulse Width < .2 ms) 
DC Forward Current per Segmentl^l or DP 25 mA 



Operating Temperature Range 
Storage Temperature Range 
Reverse Voltage per Segment or DP 
Lead Solder Temperature 



-40°Cto+100°C 
-55°Cto+100°C 

3.0V 
260° C for 3 sec. 



Notes: 

6. See Figure 1 to establish pulsed operating conditions. 

7. See Figure 6 to establish pulsed operating conditions. HDSP-5501. 
See Figure 7 to establish pulsed operating conditions. HDSP-5601. 

8. See Figure 8 to establish pulsed operating conditions. 



-5501 Series 

105 mW 

90mAl7| 

(Pulse Width < 1 ms) 

30 mA 

-40°Cto+100°C 
-55°Cto+100°C 

3.0V 
260° C for 3 sec. 



-5601 Series 



-5701 Series 



105 mW 80 mW 

90mAl7| 60mAl8| 

(Pulse Width < 1 ms) (Pulse Width < 1 ms) 

30 mA 20 mA 



-40°Cto+100°C -40°Cto+100°C 

-55°Cto+100°C -55°Cto+100°C 

3.0V 3.0V 

260° for 3 sec. 260° for 3 sec. 
(1.59 mm 1 1/16 in. I below seating plane) 



9. Derate Maximum DC current: 



See Figure 2 for -5301 Series. 
See Figure 9 for -5501 Series. 
See Figure 10 for -5601 Series. 
See Figure 11 for -5701 Series. 



Electrlcai/Optical Characteristics at Ta = 25°C 

RED HDSP-5301 Series 



Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 


Luminous Intensity/Segmentnoj 
(Digit Average) 


Iv 


If - 20 mA 


600 


1300 




jucd 


100 mA Peak; 
1 of 5 Duty Factor 




1400 




Peal< Wavelength 


Apeak 






655 




nm 


Dominant Wavelength Ci'^ 3 


Xd 






640 




nm 


Forward Voltage/Segment or DPn2} 


Vf 


If ^ 20 mA 




1,6 


2,0 


V 


Reverse Voltage/Segment or DPi^^' "'^^ 


Vr 


jr = 100mA 


3 


12 




V 


Thermal Resistance LED Junction-to-Pin 


R^J-PIN 






345 




^0/W/ 
Seg, 



Notes: 

1 0. The digits are categorized for luminous intensity with category designated by a letter located on the right hand side of the package. The 
luminous intensity minimum and categories are determined by computing the numerical average of the individual segment intensities, 
decimal point not included. 

1 1 . The dominant wavelength, Ad, is derived from the CLE. Chromaticity Diagram and is that single wavelength which defines the color of the 
device. 

12. Quality level for Electrical Characteristics is 1000 parts per million. 
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HDSP-5301 SERIES 




operation in 
this region 
requires 
temperature 
derating of 
Idc max. 



DC OPERATION 



tp - PULSE DURATION - /isec 

Figure 1. Maximum Toierable Pealc Current vs. Puise Duration. 
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Figure 2. IVIaximum Ailowable Average Forward Current 
Per Segment vs. Ambient Temperature. 
HDSP-5301 Series. 
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Figure 3. Relative Efficiency (Luminous Intensity per 
Unit Current) vs. Pealc Segment Current. 
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Figure 4. Forward Current vs. Forward Voltage. 
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Figure 5. Relative Luminous Intensity vs. D.C. Forward 
Current. 



For a Detailed Explanation of the Use of Data Stieet Information and Recommended 
Soldering Procedures, See Application Note 1005. 
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HIGH EFFICIENCY RED HDSP-5501 SERIES 



Parameter 


Symbol 


Test Condition 


Min. 


Typ, 


Max. 


Units 


Lumtnous jntenstty/Segmentt^^) 
(Digit Average) 


1.^ 


10 mA DC 


900 


2800 




{iQd 


60 mA Peak: 

1 of 6 Duty Factor 




3700 




Peak Wavelength 


Apeak 






635 




nm 


Dominant WavelengthH'^J 


Xd 






626 




nm 


Forward Voltage/Segment or DPW 


Vf 


If =^ 20 mA 




2.1 


2.5 


V 


Reverse Voltage/Segment or DPi^^I 


Vr 


Ir==100mA 


3 


30 




V 


Thermal Resistance LED JunctJon-to-Pin 


R^J-PIN 






345 




*C/W/ 
Seg. 



HIGH PERFORMANCE GREEN HDSP-5601 SERIES 



Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 


Lumtnous Intensity /SegmentH^l 
(Digit Average) 


Iv 


10 mA DC 


900 


2500 




jucd 


60 mA Peak: 

1 of 6 Duty Factor 




3100 




Peak Wavelength 


XPEAK 






666 




nm 


Dominant WavelengthH^- 15} 


Xd 






571 


577 


nm 


Forward Voltage/Segment or DPf*^^) 


Vf 


iF^IOmA 




2.1 


2.5 


V 


Reverse Voltage/Segment or DpneJ^] 


Vr 


Ir = 100/uA 


3 


60 




V 


Thermal Resistance LED Junction-to-Pin 


R^J-PfN 








345 




^C/W/ 
Seg, 



YELLOW HDSP-5701 SERIES 



Parameter 


Symbol 


Test Condition 


Min< 


Typ. 


Max. 


Units 


Luminous Intensity/ Segment! "'^I 
(Digit Average) 


Iv 


10 mA DC 


600 


1800 




Mcd 


60 mA Peak: 

1 of 6 Duty Factor 




2700 




Peak Wavelength 


Apeak 






683 




nm 


Dominant WavelengthH'^. 15| 


Xd 




581.5 


586 


592.5 


nm 


Forward Voltage/Segment or DPl"'^! 


Vf 


If = 20 mA 




2.2 


2.5 


V 


Reverse Voltage/Segment or DPl^^>t^J 


Vr 


Ir-IOOM 


3 


40 




V 


Thermal Resistance LED Junctlon-to-PIn 


R^J-PIN 






345 




^C/W/ 
Seg. 



Notes: 

13. The digits are categorized for luminous intensity with category designated by a letter located on top of the package. The luminous 
intensity minimum and categories are deterrriined by computing the numerical average of the individual segment intensities, decimal 
point not included. 

14. The dominant wavelength, X^, is derived from the CLE. Chromaticity Diagram and is that single wavelength which defines the color 
of the device. 

15. The HDSP-5601 and HDSP-5701 series displays are categorized as to dominant wavelength with the category designated by a 
number adjacent to the intensity category letter. 

16. Quality level for Electrical Characteristics is 1000 parts per million. 

17. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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HDSP- 


-5501/-5601/-5701 SERIES 


RATIO OF MAXIMUM OPERATING PEAK 
CURRENT TO TEMPERATURE DERATED 
MAXIMUM DC CURRENT. 

3 j^ cncnvieoioo o e 
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Maximum Tolerable peak Current vs. Pulse Duration — HDSP-5501 Series. 
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HDSP-5501/-5601/-5701 SERIES 
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Figure 9. Maximum Allowable Average Current 
per Segment vs. Ambient Temperature. 
— HDSP-5501 Series. 



Figure 10. Maximum Allowable Average Current 
per Segment vs. Ambient Temperature. 
— HDSP-5601 Series. 
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Figure 11. Maximum Allowable Average Current 
per Segment vs. Ambient Temperature. 
- HDSP-5701 Series. 



Figure 12. Relative Efficiency (Luminous intensity per 
Unit Current) vs. Peak Segment Current. 
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Figure 13. Forward Current vs. Forward Voltage 
Characteristics. 



Figure 14. Relative Luminous Intensity vs. DC Forward 
Current. — HDSP-5501/-5601/-5701 
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Electrical 



The HDSP-5301/-5501/-5601/-5701 seriesof display devices 
are composed of light emitting diodes, with the light from 
each LED optically stretched to form individual segments 
and decimal points. The -5301 series uses a p-n junction 
diffused into a GaAsP epitaxial layer on a GaAs substrate. 
The -5501 and -5701 series have their p-n junctions diffused 
into a GaAsP epitaxial layer on a GaP substrate. The -5601 
series use a GaP epitaxial layer on GaP. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4 or 
1 3, should be used for calculating the current limiting resistor 
value and typical power dissipation. Expected maximum 
Vf values, for the purpose of driver circuit design and maxi- 
mum power dissipation, may be calculated using the 
following Vp MAX models: 

HDSP-5301 Series: 

Vf MAX = 1.55V +IPEAK (70) 

For: IpEAK > 5 mA 
HDSP-5501/-5701 Series: 

Vf MAX = 1 .75V + IpEAK (380) 

For: IPEAK>20 mA 

Vf MAX = 1.5V +Idc (450) 

For: 5 mA < Idc ^ 20 mA 

HDSP-5601 Series: 

Vf max = 2.0V + Ipeak (50O) 
For: lpEAK>5 mA 

Contrast Enhancement 

The objective of contrast enhancement is to provide good 
display readability in the end use ambient light. The concept 
is to employ both luminance and chrominance contrast 
techniques to enhance readibility by having the OFF- 
segments blend into the display background and the 
ON-segments stand out vividly against this same 
background. Therefore, these display devices are 
assembled with a gray package and matching encapsulating 
epoxy in the segments. 

Contrast enhancement may be achieved by using one of the 
following suggested filters: 

HDSP-5301: Panelgraphic RUBY RED 60 

SGL Homalite H100-1605 RED 

3M Louvered Filter R6610 RED or N0210 

GRAY 



HDSP-5501: Panelgrahpic SCARLET RED 65 or GRAY 10 
SGL Homalite H100-1670 RED or-1266 GRAY 
3M Louvered Filter R6310 RED or N0210 
GRAY 

HDSP-5601: Panelgraphic GREEN 48 

SGL Homalite H100-1440 GREEN 

3M Louvered Filter G5610 GREEN or N0210 

GRAY 

HDSP-5701: Panelgraphic YELLOW 27 or GRAY 10 

SGL Homalite H100-1720 AMBER or -1266 

GRAY 

3M Louvered Filter A5910 AMBER or N0210 

GRAY 



Mechanical 



To optimize device optical performance, specially deve- 
loped plastics are used which restrict the solvents that may 
be used for cleaning. It is recommended that only mixtures 
of Freon (F113) and alcohol be used for vapor cleaning 
processes, with an immersion time in the vapors of less than 
two (2) minutes maximum. Some suggested vapor cleaning 
solvents are Freon TE, Genesolve DI-15 or DE-15. Arklone A 
or K. A 60° C (140° F) water cleaning process may also be 
used, which includes a neutralizer rinse (3% ammonia solu- 
tion or equivalent), a surfactant rinse (1 % detergent solution 
or equivalent), a hot water rinse and a thorough air dry. 
Room temperature cleaning may be accomplished with 
Freon T-E35 orT-P35, Ethanol, Isopropanol or water with a 
mild detergent. 

Such cleaning agents from the ketone family (acetone, 
methyl ethyl ketone, etc.) and from the chlorinated hydro- 
carbon family (methylene chloride, trichloroethylene, 
carbon tetrachloride, etc.) are not recommended for clean- 
ing LED parts. All of these various solvents attack or dissolve 
the encapsulating epoxies used to form the packages of 
plastic LED devices. 
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(VI 



HEWLETT 
PACKARD 



LARGE 20 mm (0.8") 
SEVEN SEGMENT DISPLAYS 



RED 

HIGH EFFICIENCY RED 

YEILOW 

HIGH PERFORMANCE GREEN 



ND$P-3400 Series 
HDSP-3900 series 
HD$P''4200 series 
HDSP'8600 series 



Features 

o 20 mm (0.8") DIGIT HEIGHT 
Viewable Up to 10 Metres (33 Feet) 

• CHOICE OF FOUR COLORS 
Red Yellow 
High Efficiency Red Green 

• EXCELLENT CHARACTER APPEARANCE 
Evenly Lighted Segments 

Wide Viewing Angle 

MItered Corners on Segments 

Grey Package Provides Optimum Contrast 

© CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW AND GREEN CATEGORIZED 
FOR COLOR 
Use of Like Categories Yields a Uniform Display 

• IC COMPATIBLE 

• MECHANICALLY RUGGED 




Description 



The HDSP-3400/-3900/-4200/-8600 Series are very large 
20 mm (0.8 in.) LED seven segment displays. Designed for 
viewing distances up to 10 metres (33 feet), these single 
digit displays provide excellent readability. 

These devices utilize a standard 15.24 mm (0.6 in.) dual in 
line package configuration that permits mounting on PC 



boards or in standard IC sockets. Requiring a low forward 
voltage, these displays are inherently IC compatible, 
allowing for easy integration into electronic instru- 
mentation, point-of-sale terminals, TVs, weighing scales, 
and digital clocks. 



Devices 



PaHNumi^er 


Color 


Description 


Package 
Drawing 


HDSP-3400 
HDSP*3401 
HDSP-3403 
NDSP-34(>5 
HDSP*3406 


P9<i 


Common Anode left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 Right Hand Decimal 


A 
B 
C 
D 
E 


HDSP-3900 
HD$P-3901' 
HDSP-3903 
HDSP-3905 
HDSP-3906 


High Efficiency R^d 


Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 Right Hand Decimal 


A 

B 
C 
D 

E 


HDSP'4200 
HDSP-4201 
HDSP-4203 
HPSP-4205 
HDSP-4206 


Yellow 


Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 Right Hand Decimal 


A 
8 
C 
D 

e 


HDSP-86O0 

HDSP-eeoi 

HDSP-8e03 
HDSP-8605 

HDSP-aeoe 


High Performance Green 


Common Anode Left Hand Decimal 
Common Anode Right Hand Decimal 
Common Cathode Right Hand Decimal 
Common Cathode Left Hand Decimal 
Universal Overflow ±1 


A 
B 

D 

e 



7-138 



Package Dimensions (3900/4200 Series) 





1.27 
(0.050) 



PACKAGE -J 

FRONT VIEW E 



6.1 MIN. 
(0.240 M IN.) 



2.54 ± 0.25 
(0.100 ±0.010) 



-DATE CODE 

END VIEW SIDE VIEW 

NOTES: 

1. Dimensions in millimeters and (Indies). 4. Unused dp position. 

2. All untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram, 

3. Redundant anodes. 6. Redundant Catiiodes. 





FurtcHof^ 


A340D/3900/ 


p 3401/3901/ 


C 3403/3903/ 


D 3403/3505/ 


e 3406/3900/ 


Pin 


4200/6600 


4201/9601 


4203/9603 


4205/6805 


4206/860$ 


1 


NO PIN 


NO PIN ■ 


NO PIN 


NO PIN 


NO PIN 


i 


CATHODE B 


CATHODE 8 


ANODE a 


ANODE a 


CATHODE a 


3 


CATHODE f 


CATHODE f 


ANODE \ 


ANODE \ 


ANODE d 


4 


ANODE"' 


ANODE'^' 


CATHODE'*^' 


CATHODE'*^' ■ 


CATHODE d 


5 


CATHODE $ 


CATHODE $ 


ANODE 


ANODE e ■ ■ . . 


CATHODE c 


6 


ANODEi^' 


ANODEl^l 


CATHODEl"" 


CATHOOE'^J' . 


CATHODE e ■ 


7 


CATHODE (Jp 


NO. CONNEC. 


NO. CONNEC. 


AN006 4p 


ANODE . 


8 


NO PIN 


NO PIN 


NO PIN 


NOPIN 


CATHODE dp 


9 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


10 


NO PIN 


CATHODE <ip 


ANODE dp 


NO PIN 


ANODE dp 


11 


CATHODE d 


CATHOCe d 


ANODE d 


ANODE d 


CATHODE dp 


12 


ANOOE'^' 


ANODE'^i 


CATHODE'*" 


CATHODE"" 


CATHODf- ti 


13 


CATHODE 


CATHOOe c 


ANODE c 


ANODE 


ANODE b 


14 


CATHODE 9 


CATHODE g 


ANODE g 


ANODE 


ANODE c 


15 


CATHODE b 


CATHODE b 


ANODE b 


ANODE b 


ANODK a 


16 


NO PIN 


NOP<N 


NOPm 


NO PIN 


NO PIN 


17 


ANOOE^'31 


ANODEf^i 


CATHODe!*'^ 


CATHODE'"' 


CATHODE n 


18 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 



7. For HDSP-4200/-8600 Series product only. 

8. See part number table for LHDP and 
RHDP designation. 



internal Circuit Diagram 
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.Jt^ d 


22_ 

.10 



5^ t 
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Absolute Maximum Ratings 


-3400 Series 


-3900M200 
Series 


^8600 Series 


Average Power per Segment or DP (Ta - 2^" Ql^l 

Operating Temperature Range i^'^i 

Storage Temperature Range 

Peak Forward Current per Segment or DP (Ta = 26° C, 

Pulse Width = 1.2 ms)^^^J 
DC Forward Current per Segment or W (Ta = 25''C)i^i 
Reverse Voltage per Segment or DP 
Lead Soldering Temperature (1.6 mm (1/6 in*l Below 

Seating Plane) 


120 mW 
-40^ to +85^ C 
-^5°Cto-^100°C 

200 mA 
SOmA 
3.0 V 

260^ C for 3 sec. 


105 mW 
-40*^0 to +85^0 
~65'*Cto+100°C 

135 mA 
40 mA 
3.0 V 

260'' C for 3 sec. 


105 mW 
-20*'Cto-i-85^C 
-55*»Cto+100*'C 

90 mA 
30 mA 
3.0 V 

260^0 for 3 sec. 



Notes: 

9. See Power Derating Curves (see Figure 2 for -3400 Series, Figure 7 for -3900/-4200 Series, and Figure 12 for -8600 Series). 

10. For operation of -8600 series to -40° C consult Optoelectronics division. 

11. See appropriate curves to establish pulsed operating conditions (see Figure 1 for -3400 Series, Figure 6 for -3900/-4200 Series, 
Figure 1 1 for -8600 Series). 
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Electrical/Optical Characteristics at Ta = 25^ C 

RED HDSP-3400 SERIES 






Description 


Symbol 


Test Condition 


MIn. 


Typ. 


Max. 


Units 




Luminous Intensity/Segment 
(Digit Average)li2,i3) 


Iv 


If = 20 mA 


500 


1200 




ficd 


Peak Wavelength 


Apeak 






655 




nm 


Domfnant Wavelength ^^^^ 


' Xd 






640 




nm 


Forward Voltage, any Segment or DP^^^I 


Vf 


If = 20 mA 




T6 


2.0 


V 


Reverse Voltage, any Segment or DP^"'^^''^) 


- Vr 


IR-100M 


3.0 


20.0 




V 


Temperature Coefficient of 
Forward Voltage 


AVf/'^C 


If ^^ 20 mA 




-1.5 




mV/^C 


Thermal Resistance LED Junctlon-to-Pin 


R^J-PIN 






375 




°C/W/ 
Seg 




HIGH EFFICIENCY RED HDSP-3900 SERIES 






Description 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity/Segment 
(Digit Average^n^^f^l 


iv 


l00mAPk;1 of 5 
Duty Factor 


3350 


7000 




AtCd 


20 mA DC 




4800 




Peak Wavelength 


Apeak 






635 




nm 


Dominant Wavelength ^"^"^1 (Digit Average) 


K4 




; 


626 




nm 


Forward Voltage, any Segment or DPl*'^! 


Vf 


If =^ 100 mA 




2,6 


3.6 


V 


Reverse Voltage, any Segment or DPne.i7] 


Vr 


lR«10DjuA 


3,0 


25.0 




V 


Temperature Coefficient of 
Forward Voltage 


AWC 


If = 100 mA 




"1.1 




mV/^C 


Thermal Resistance LED Junotion-to-PIn 


R9j»piN 






375 




Seg 




YELLOW HDSP-4200 SERIES 






Description 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 




Luminous Intensity/Segment 
{Digit Average) 112,13) 


Iv 


100 mA Pk; 1 of 5 
Duty Factor 


2200 


7000 




/iCd 


20 mA DC 




3400 




Peak Wavelength 


Apeak 






583 




nm 


Dominant Wavelength H'J.is] (Digit Average) 


Ad 




58T6 


586 


592.5 


nm 


Forward Voltage, any Segment or DPH^I 


Vf 


If == 100 mA 




2.6 


3.6 


V 


Reverse Voltage, any Segment or DPtie,i7j 


Vr 


IR^IOOM 


3.0 


25,0 




V 


Temperature Coefficient of 
fomsitdt Voltage 


AWC 


If == 100 mA 




-1.1 




mV/^C 


Thermal Resistance LED Junctton*to-Pin 


R0J»PIN 






376 




''C/W/ 
Seg 









7-140 



HIGH PERFORMANCE GREEN HDSP-8600 SERIES 



Desc4i|lon 


, Symbol 


Test Condition 


Min. 


iTyp, 


Max. 


^^^^ 


Luminous Intensity/Segment 
(Digit Average)n2,t3i 


Iv 


60 mA Pk; 1 of 5 
Duty Factor 




1960 




fjtC6 


10 mA DC 


700 


1500 




Peak Wavelength 


>||||K 






566 




n.fi| ''' 


Dominant Wavelength ^"''^•^^^ (Digit Average) 


..:::^^ 




iii 


571 


577 


nm 


Foward Voltage, any Segment or DPnej 


Vf 


If = 10 mA 




2,1 


2.5 


V 


Reverse Voltage, any Segment or DPI"'^-''^! 


Vr 


lR=100juA 


3,0 


50.0 




V 


Thermal Resistance LED Junction-to-Pin 


R0J-PIN 






375 







Notes: 

12. Case temperature of the device immediately prior to the intensity measurement is 25° C. 

13. The digits are categorized for luminous intensity with the intensity category designated by a letter on the side of the package. 

14. The dominant wavelength, \d, is derived from the CIE chromaticity diagram and is that single wavelength which defines the 
color of the device. 

The yellow and green displays are categorized as to dominant wavelength with the category designated by a number adjacent 
to the intensity category letter. 

Quality level for electrical characteristics is 1000 parts per million. 
Typical specification for reference only. Do not exceed absolute maximum ratings. 



15, 



16. 
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HDSP-3400 SERIES 
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tp - PULSE DURATION - /is 
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Figure 1. IVIaximum Allowable Peak Current vs. Pulse Duration 



Figure 2. Maximum Allowable DC 
Current per Segment vs. Ambient 
Temperature 
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IpFAif -PEAK SEGMENT CURRENT -mA 



Vf - FORWARD VOLTAGE - V 



If - SEGMENT DC CURRENT - mA 



Figure 3. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak 
Segment Current 



Figure 4. Peak Forward Segment 
Current vs. Peak Forward Voltage 



Figure 5. Relative Luminous Intensity 
vs. DC Forward Current 
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HDSP-3900/-4200 SERIES 




operation in 
this region 
requires 
temperature 
derating of 
Idc max 



DC OPERATION 



tp - PU LSE DU RATION - MS 

Figure 6. Maximum Aliowed Pealc Current vs. Pulse Duration 
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Figure 7. IVIaximum Aliowabie DC Current 
per Segment vs. Ambient Temperature 
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Figure 8. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak 
Segment Current 
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Vf - PEAK FORWARD VOLTAGE - V 

Figure 9. Peal< Forward Segment Current vs. 
Peak Forward Voltage 
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Figure 10. Relative Luminous intensity vs. 
DC Forward Current 
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HDSP-8600 SERIES 




OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 
DERATING OF 

Idc max 



1000 



10,000 



-DC OPERATION 



tp - PULSE DURATION - /usee 

Figure 11. Maximum Allowed Peak Current vs. Pulse Duration 
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Figure 12. Maximum Allowable DC Current 
per Segment vs. Ambient Temperature 
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Figure 13. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak 
Segment Current 
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Figure 14. Peak Forward Segment Current vs. 
Peak Forward Voltage 
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Figure 15. Relative Luminous Intensity vs. 
DC Forward Current 
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Electrical 



These display devices are composed of eight light emitting 
diodes, with light from each LED optically stretched to form 
individual segments and a decimal point. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4, 9, 
or 14 should be used for calculating the current limiting res- 
istor value and typical power dissipation. Expected maxi- 
mum Vf values, for the purpose of driver circuit design 
and maximum power dissipation, may be calculated using 
the following Vf MAX models: 



HDSP-3400 Series 



HDSP-3900/-4200 Series 



HDSP-8600 Series 



Vf max = 1 .55 V + Ipeak (70) 
For: Ipeak > 5 mA 
Vf max = 2.15 V + Ipeak (13.5n) 
For: If>30 mA 

Vf MAX = 1.9 V + Idc (21.80) 
For: 10mA<lF<30mA 
Vf MAX = 2.0 V+ Ipeak (500) 
For: Ipeak ^ 5 mA 



Temperature derated strobed operating conditions are 
obtained from Figures 1, 6, or 11 and 2, 7, or 12. Figures 1, 
6, and 11 relate pulse duration (tp), refresh rate (f), and the 
ratio of maximum peak current to maximum dc current 
(Ipeak MAX/Idc MAX). Figures 2, 7, and 12 present the 
maximum allowed dc current vs. ambient temperature. 
Figures 1, 6, and 11 are based on the principle that the 
peak junction temperature for pulsed operation at a speci- 
fied peak current, pulse duration and refresh rate should 
be the same as the junction temperature at maximum DC 
operation. Refresh rates of 1 kHz or faster minimize the 
pulsed junction heating effect of the device resulting in the 
maximum possible time average luminous intensity. 

The time average luminous intensity can be calculated 
knowing, the average forward current and relative effi- 
ciency characteristic, 77IPEAK, of Figures 3, 8, or 13. Time 
average luminous intensity for a device case temperature 
of 25° C, Iv (25° C), is calculated as follows: 



Iv (25° C) ■■ 



Iavg 
Iavg Test 
Condition 



[^ipeak] U 



V DATA SHEET 



Example: For HDSP-4200 series 

^IPEAK = ''•00 at Ipeak = 100 mA. For DF = 1/5: 



Iv (25° C) ■ 



20 mA 



20 mA 



[1 .00] [7.0 mcd] = 7.0 mcd/ 
segment 



The time average luminous intensity may be adjusted for 
operating junction temperature by the following exponen- 
tial equation: „ (t,) = Iv (25»C) elMTj + 25»C)| 
where Tj = Ta + Pd • R^j-a 



Device 


K 


-3400 


-0.0188/^ C 


-3900 


-0,01 31 /°C 


-4200 


-0.011 2/° C 


-8600 


-0.0044/° C 



Mechanical 



These devices are constructed utilizing a lead frame in a 
standard DIP package. The LED dice are attached directly 
to the lead frame. Therefore, the cathode leads are the 
direct thermal and mechanical stress paths to the LED dice. 
The absolute maximum allowed junction temperature, 
Tj MAX, is 105°C. The maximum power ratings have been 
established so that the worst case Vf device does not 
exceed this limit. 

Worst case thermal resistance pin-to-ambient is 400° C/ 
W/Seg when these devices are soldered into minimum 
trace width PC boards. When installed in a PC board that 
provides R0pin-a less than 400°C/W/Seg these displays 
may be operated at higher average currents as shown in : 
Figure 2. 



optical 



The radiation pattern for these devices is approximately 
Lambertian. The luminous sterance may be calculated 
using one of the two following formulas. 

Iv(cd) 
' A( m2 ) 



Lv(cd/m2i 



Lvifootlambertsi = 



TrIvlCdi 
A(ft2) 



Area/Seg. 
mm2 


Area/Seg, 
m2 


14.9. 


0.0231 



Contrast Enhancement 

The objective of contrast enhancement is to optimize dis- 
play readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated segment compared to the brightness of 
the surround. Appropriate wavelength filters maximize lum- 
inous contrast by reducing the amount of light reflected 
from the area around the display while transmitting most of 
the light emitted by the segment. These filters are described 
further in Application Note 1015. 

Chrominance contrast can further improve display reada- 
bility. Chrominance contrast refers to the color difference 
between the illuminated segment and the surrounding area. 
These displays are assembled with a gray package and 
untinted encapsulating epoxy in the segments to improve 
chrominance contrast of the ON segments. Additional con- 
trast enhancement in bright ambients may be achieved by 
using a neutral density gray filter such as Panelgraphic 
Chromafilter Gray 10, or 3M Light Control Film douvered 
filmi. 
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HEWLETT 
PACKARD 



Seven SECil/iENt displays fir 

HIGH LIGHT AMBIENT CONDITIO^ 

HIGH EFFICIENCY RED HDSP-3530/-3730A5531/-3900 SERIES 
YELLOW HDSP-4030/-4130/-5731/-4200 SERIES, 



Features 

• HIGH LIGHT OUTPUT 

Typical Intensities of up to 7.0 mcd/seg at 
100 mA pk 1 of 5 duty factor. 

• CAPABLE OF HIGH CURRENT DRIVE 
Excellent for Long Digit String Multiplexing 

• FOUR CHARACTER SIZES 

7.6 mm, 10.9 mm, 14.2 mm, and 20.3 mm 

• CHOICE OF TWO COLORS 
High Efficiency Red 
Yellow 




tup 





• EXCELLENT CHARACTER APPEARANCE 
Evenly Lighted Segments 

Wide Viewing Angle 

Grey Body for Optimum Contrast 

o CATEGORIZED FOR LUMINOUS INTENSITY; 
YELLOW CATEGORIZED FOR COLOR 
Use of Like Categories Yields a Uniform Display 

• IC COMPATIBLE 

o MECHANICALLY RUGGED 



Description 



The HDSP-3530/-3730/-5531/-3900 and HDSP-4030/-4130/ 
-5731/-4200 are 76 mm, 10.9 mm/14.2 mm/20.3 mm high 
efficiency red and yellow displays designed for use in high 
light ambient condition. The four sizes of displays allow for 
viewing distances at 3, 6, 7, and 10 meters. These seven 
segment displays utilize large junction high efficiency LED 
chips made from GaAsP on a transparent GaP substrate. 
Due to the large junction area, these displays can be driven 
at high peak current levels needed for high ambient 
conditions or many character multiplexed operation. 

These displays have industry standard packages, and pin 
configurations and ±1 overflow display are available in all 
four sizes. These numeric displays are ideal for applications 
such as Automotive and Avionic Instrumentation, Point of 
Sale Terminals, and Gas Pump. 



Devices 



Part No. HDSP- 


Color 


Description 


Package 
Drawing 


3630 
3531 
3533 
3536 


High Efficiency Red 


7.6 mm Common Anode Left Hand Decimal 
7.6 mm Common Anode Right Hand Decimal 
7.6 mm Common Cathode Right Hand Decimal 
7.6 mm Universal Overflow ±1 Right Hand Decimal 


A 
B 
C 
D 


4030 
4031 
4033 
4036 


Yellow 


7.6 mm Common Anode Left Hand Decimal 
7.6 mm Common Anode Right Hand Decimal 
7.6 mm Common Cathode Rfght Hand Decimal 
7.6 mm Universal Overflow ±1 Right Hand Decimal 


A 
B 
C 
D 



Note: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagrams D and H. 
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Devices 



fart No. 
HDSf 


Color 


Description 


Package 
Drawing 


$730 
3731 
3733 
3736 


High Efficiency Red 


ia$ mm Common Anode left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10 J mm Common Cathode Right Hand Decimal 
10,9 mm Universal Overflow ±1 Right Hand Dec. 


E 
F 
G 
H 


4130 
4131 
4133 
4136 


YeHow 


10.9 mm Common Anode Left Hand Decimal 
10.9 mm Common Anode Right Hand Decimal 
10.9 mm Common Cathode Right Hand Decimal 
10*9 mm Universal Overflow ±1 Right Hand Dec. 


E 
F 

H 


5531 
5533 
5537 
6538 


High Efficiency 
Red 


14.2 mm Common Anode Right Hand Decimal 
14.2 mm Common Cathode Right Hand Decimal 
14.2 mm Overflow ±1 Common Anode 
14,2 mm Overflow ±1 Common Cathode 


1 

J 
K 
L 


5731 
5733 
5737 
5738 


Yeliow 


14.2 mm Common Anode Right Hand Decimal 
14.2 mm Common Cathode Bight Hand Decimal 
14,2 mm Overflow ±1 Common Anode 
14.2 mm Overflow ±1 Common Cathode 


1 

J 
K 
I 


3900 
3901 
3903 
3905 
3906 


High Efficiency Red 


20.3 mm Common Anode left Hand Decimal 
20.3 mm Common Anode Right Hand Decimal 
20.3 mm Common Cathode Right Hand Decimal 
20,3 mm Common Cathode Left Hand Decimal 
20.3 mm Universal Overflow ±1 Right Hand Decimal 


IVI 
N 

P 



42C)0 
4201 
4203 
4205 
4206 


Yellow 


.20.3 mm Common Anode Left Hand Decimal 
20.3 mm Common Anode Right Hand Decimal 
20.3 mm Common Cathode Right Hand Decimal 
20.3 mm Common Cathode left Hand Decimal 
20.3 mm Universal Overflow ±1 Right Hand Decimal 


IVI 
H 

P 




Note: Universal pinout brings the anode and cathode of each segment's LED out to separate pins. See internal diagram Q. 



Absolute Maximum Ratings (All Products) 



Average Power per Segment 
orDP(TA = 25°C) 

Peak Forward Current per Segment 
or DP (Ta = 25°C)I1I 

DC Forward Current per Segmentisi 
orDP(TA = 25°C) 

Operating Temperature Range 

Storage Temperature Range 

Reverse Voltage per Segment or DP 

Lead Solder Temperature 

(1.59mm 1 1/1 6 inch] below seating plane) 



105 mW 

135 mA 
(Pulse Width = 0.16 ms) 

40 mA 

-40° C to +85° C 

-55°Cto+100°C 

3.0V 

260°Cfor 3sec. 



Notes: 

1. See Figure 1 to establish 
pulsed operating conditions. 

2. Derate maximum DC cur- 
rent above Ta = 25° C at 
.50 mA/^C per segment, see 
Figure 2. 
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Package Dimensions (HDSP-3530/4030 Series) 



L.H.D.P. 
Notes 



4.19 (.165) 
5.08 
(.200) 



5.18 
(.204) 






7.62 

(.300) 

_Jl 

^R.H.D.P. 
Note 8 




5.72 

(.225) 



A,B,C 





FUNCTION 


PIN 


A 
'3530/4030 


B 
♦3531M031 


C 

-3533A4033 



-3536/4030 


1 


CATHOPE-a 


CATHODE-3 


NO PIN 


ANODES 


2 


CATHODE-f 


CATHODEf 


CATHODE '^1 


NO PIN 


3 


AN0DEi3l 


AN0DE13J 


ANODE-f 


CATHODEKi 


sS:b;:;4 


NO PIN 


NO PIN 


ANODE-g 


CATHODE-c 


5 


INO PIN 


NO PIN 


ANODE-e 


CATHODE-o 


6 


CATHODEfdp 


NO C0NN.t5) 


ANODE-d 


ANQDE-e 


7 


CATHiiiil 


CATHODE-e 


NO PIN 


ANODE-c 


8 


CATHOil-d 


CATHODE-d 


NO PIN 


ANOOE-dp 


9 


NO C0NNJ5] 


CATHODE-dp 


CATHODE (6] 


NO PIN 


10 


CATHODE-C 


CATHOOE-c 


ANODEkJp 


CATHODE-dp 


11 


CATHODE^ 


liTHODE-g 


ANODE-c 


CATHODE>b 


12 


NO PIN 


NO PIN 


ANODE-b 


CATHODE-a 


13 


CATHODE-b 


CATHODEb 


ANODE-8 


ANOD£-a 


14 


AN0iit3l 


ANODElli 


NO PIN 


ANODE-b 



LUMINOUS 

INTENSITY COLOR BIN 

CATEGORY . NOTE 7 




COLOR BIN 
NOTE 7 \ 



LUMINOUS 
INTENSITY- 
CATEGORY 



N" 



19.05 ± 0.25 
(.750 ± .010) 



i 



r 



■^.254 (.010) 

(o'cle)^^^ 






6.10 
(.240) 



■-0.51 
(.020) 




Pacl<age Dimensions (HDSP-3730/4130 Series) 






Note 4 
6.35 (.250) 



■:llk 



^ 8 



R.H.D.P. 
5.21 (.205) 



19.05 i 0.25 
(.750 ± .010) ' 



/*-io° 






10.36 
(.408) 



F,G 
FRONT VIEW 



2.70 (.500)_ 
IVIAX. 



LUMINOUS 
INTENSITYy 

category\ 



5.33 
(.210) 



6.35 
(.250) 



4.06 (.160) 
MIN. 



I J -IJUs 



COLOR 
BIN 
NOTE 7 



1.17 MAX. 
■I-BZ (.046) 

(.060) 



,25 
(.010) 



7.62 _ 
(.300) 





\ 


\\ 


1 






\^. 


n 


19.05 
(.750 . 


±0.25 
.010) 




5 






/ 


— 



0.51 
(.020) 



r 



END VIEW 





PIN 


E 
•3730/4130 


FUNCTION 






-3731/4131 


G 
-3733/-4133 


H 

-3736/4136 




1 


CATHODE-^ 


CATHODE-3 


r ANODE-a '^ 


CATHODE-d 


—r- 


2 

3 


CATHODE-f 

AN0DEi3l 


CATHODE-f 
ANODE (3! 


ANODE-f 
CATH00Ef5l 


ANODE^d 
NO PIN 




4 


NO PIN 


NO PIN 


NO PIN 


CATHODE-c 


15.24 
(.600) 


5 
6 
7 


NO PIN 

CATHODE-dp 

CATHODE'© 


NO PIN 

NO CONN. (5! 

CATHODE-* 


NO PIN 

NO C0NNJ6J 
ANODE*e 


CATHODE-e 

ANODE-e 

ANODE-c 


-- 


8 
10 


CATHODEd 
NOC0NNJ5J 
CATHODE-c 


CATHOOE'd 
CATHODE-dp 
CATHODE-c 


ANOOE'd 

ANODE-dp 

ANODE-c 


ANODE-dp 

CATHODE-dp 

CATHODE-b 




11 


CATHQDE-g 


CATHODE-g 


ANODE-s 


CATHODE-a 




12 


NO PIN 


NO PIN 


NO PIN 


NO PIN 




13 
14 


CATHOD£-b 

ANODE t3} 


CATHODE-h 

ANODE E3I 


ANODE-b 
CATHODE f6J 


ANODE-a 
ANODE-b 
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Package Dimensions (5531/5731 Series) 

FRONT VIEW I, J TOP END VIEW I, J, K,L 



COLOR BIN (NOTE 7) 
.51 




PIN 


FUNCTION 1 


( 5531 


4 5533 


K 5537 


L 553d 


1 


CATHODE e 


ANODE e 


CATHODE c 


ANODE & 


Z 


CATHODE d 


ANODE <J 


ANODE c, d 


CATHODE 
c.d 


3 


AN0DE<3' 


CATHODE <5> 


CATHODE b 


ANODE b 


4 


CATHODE c 


ANODE t 


ANODE a, b 
OP 


CATHODE 
a, b, DP 


5 


CATHODE 
OP 


ANODE DP 


CATHODE 
DP 


ANODE DP 


6 


CATHODE b 


ANODE b 


CATHODE a 


ANODE a 


7 


CATHODE 9 


ANODE a 


ANODE a, b. 
DP 


CATHODE 
a, b, DP 


8 


AN0DE<3> 


CATHODE '61 


ANODE c, d 


CATHODE 
c,d 


9 


CATHODE f 


ANODE f 


CATHODE d 


ANODE d 


10 


CATHODE 9 


ANpDE 9 


NO PIN<^) 


NO PINf5> 



FRONT VIEW K, 



SIDE VIEW I, J, K,L 



Package Dimensions (3900M200 Series) 




27.69 ± 0.25 
(1.090 t 0.010) 





1.27 
(0.050) 



8.25 
(0.325) 



FRONT VIEW IVI,P 



19.96 MAX. _ 
(0.786 MAX.) 



-PACKAGE 

FRONT VI EWN,0 



PACKAGE -J 

FRONT VIEW Q 



6.1 MIN. 
(0.240 MIN.) 



LUMINOUS 
INTENSITY- 
CATEGORY 



8.38 ± 0.25 
(0.330 ± 0.010) 



t_ 1.02 
(0.040) 



_ 15.24 i 0.25 
(0.600 i 0.010) 



^N 



gx 



0.51 
(0.020) 



L 5.08 
(0.200) 

PIN 2 AND 17 



END VIEW M, N/0, P,Q 



. 2.54 ± 0.25 

3 (0.100 ±0.010) 

DATE CODE 

SIDE VIEW IVI,N,0,P,Q 





Punclion 1 


M 


N 





P 


Q 


Pin 


3900/4200 


3901/4201 


3903/4203 


3905/4205 


3&06/4206 


1 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


2 


CATHODE a 


CATHODE a 


ANOOE a 


ANODE a 


cathode a 


3 


CATHODE f 


CATHODE f 


ANODE f 


ANODE i 


ANOOE d 


4 


ANODEf^' 


ANOD6'2! 


CATHODE'«> 


CATHODEi*) 


cathode d 


5 


CATHODE e 


CATHODE e 


ANODE e 


ANODE « 


cathode C 


$ 


anodew 


ANODE'^'i 


CATHOOE'^1 


CATHODE'*^ 


cathode e 


7 


CATHODE dp 


NO, CONNEC 


NO, CONNEC 


ANODE dp 


ANODE e 


8 


NOPIM 


NO PIN 


NO PIN 


NO PIN 


CATHODE dp 


9 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


ID 


NOPJN 


CATHODE dp 


ANODE dp 


NO PIN 


ANODE do 


11 


CATHODE d 


CATHODE d 


ANODE d 


ANODE d 


CATHODE dp 


12 


ANODE f*! 


ANODEfS' 


CATHODE^ 


CATHODE'*' 


cathode b 


13 


CATHODE c 


CATHODE c 


ANODE C 


ANODE c 


ANODE b 


14 


CATHODE 9 


CATHODE 9 


ANOOE 9 


ANODE 9 


ANODE c 


15 


CATHODE b 


CATHODE b 


ANODE b 


ANODE b 


ANODE a 


16 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


17 


ANODEt'! 


ANODE'*' 


CATHODE'*' 


cathode'*' 


CATHODE a 


18 


NO PIN 


NO PIN 


NO PIN 


NO PIN 


NO PIN 



NOTES: 

1. Dimensions in millimeters and (inches). 4. Unused dp position. 7. For HDSP-4030/-4130/-5731/-4200 Series product only. 

2. Ail untoleranced dimensions are for reference only. 5. See Internal Circuit Diagram. 8. See part number table for LHDP and RHDP designation. 

3. Redundant anodes. 6. Redundant Cathodes. 
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Internal Circuit Diagram (HDSP-3530/4030 Series) 
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internal Circuit Diagram (HDSP-3730/4130 Series) 
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internal Circuit Diagram (HDSP-5531/5731 Series) 
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Internal Circuit Diagram (HDSP-3900/4200 Series) 
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Electrical/Optical Characteristics at T^ = 25°c 








Parameter 


Symbol 


Device 
HDSP- 


Test Condition 


Mm 


Typ 


Max 


Units 


Luminous Intensity/ 
Segment i9'''oi 
(Digit Average) 


Iv 


3530 
3730 
5531 
3900 


100 mA Pk; 1 of 5 
Duty Factor 


2200 
3350 
2200 
2200 


7100 
10860 
6000 
7000 




fxcd 


3530 
3730 
5531 
3900 


20 mA DC 




4970 
7600 
5000 
4800 




fxcd 


4030 
4130 
6731 
4200 


lOOmAPk; 1 of 5 
Duty Factor 


1500 
1500 
2200 
2200 


4600 
5000 
5500 
7000 




^cd 


4030 
4130 
5731 
4200 


20 mA DC 




2200 
2500 
2800 
3400 




AtCd 


Peak Wavelength 


XPEAK 


3530/3730/ 
5531/3900 






635 




nm 


4030/4130/ 
5731/4200 






583 




nm 


Dominant Wavelength i^i. ^^\ 
{Digit Werage) 


Xd 


3530/3730/ 
5531/3900 






626 






4030/4130/ 
5731/4200 




581.5 


586 


592.5 


nm 


Forward Voltage/Segment or DP-H^i 


Vf 


AH Devices 


If == 100 mA 




2.6 


3.5 


V 


Reverse Voltage/Segment or D.P,!,4|' 


Vr 


All Devices 


Ir==100aiA 


3.0 


25,0 




V 


Temp, Coeff, of VF/Seg or DP. 


AVf/^C 


All Devices 


If = 100 mA 




-1.1 




mV/^C 


Thermal Resistance 
LED Junction-to-pin 


R6»J-PIN 


3530/4030/ 
3730/4130 






282 




^C/W/Seg 


5531/5731 






345 




°C/W/Seg 


3900/4200 






375 




^C/W/Segi 



Notes: 

9. Case temperature of the device immediately prior to the intensity measurement is 25° 0. 

10. The digits are categorized for luminous intensity with the intensity category designated by a letter on the side of the pacl<age. 

11 . The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and is that single wavelength which defines the color 
of the device. 

12. The yellow displays are categorized as to dominant wavelength with the category designated by a number adjacent to the 
intensity category letter. 

13. Quality level for electrical characteristics is 1000 parts per million. 

14. Typical specification for reference only. Do not exceed absolute maximum ratings. 
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OPERATION IN 
THIS REGION 
REQUIRES 
TEMPERATURE 

derating of 
Idc max 



DC OPERATION 



tp- PULSE DURATION -MS 

Figure 1. Maximum Allowed Peal< Current vs. Pulse Duration 















































\ 


s. 


\ 


\ 


\ 














\ 


\ 


s^ 


\ 
















\ 




V 


\ 






Hbj 


ft*4 


50°C 


ms 


:G-^ 












R^M = 530"C/W/$ 
M^A. « 625*C/W/S 


EG-' 






N^: 


, ^ 




RfiJ 


^-7 


70 X 


mm 


EG-- 






\ 


s 



















































10 20 30 40 50 60 70 80 90 100 
Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable DC Current 
per Segment vs. Ambient Temperature 
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Figure 3. Relative Efficiency (Luminous 
Intensity per Unit Current) vs. Peak 
Segment Current 
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-5731/-4200 SERIES 



1.0 1.5 2.0 2.5 3.0 

Vf - PEAK FORWARD VOLTAGE - V 

Figure 4. Peak Forward Segment Current vs. 
Peak Forward Voltage 



85 

Z Q 



2.2 
2.0 
1.8 
1.6 
1.4 
1.2 
1.0 
0.8 
0.6 
0.4 
0.2 

n 

























/ 






















/ 






















/ 


/ 




















/ 


/ 






















/ 






















/ 






















/ 






















/ 






















/ 






















/ 






















/ 




















y 


^' 























10 20 30 40 

If - SEGMENT DC CURRENT - mA 

Figure 5. Relative Luminous Intensity vs. 
DC Forward Current 
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Electrical 



Mechanical 



These display devices are composed of eight light emitting 
diodes, with light from each LED optically stretched to form 
individual segments and a decimal point. 

The devices utilize LED chips which are made from GaAsP 
on a transparent GaP substrate. 

These display devices are designed for strobed operation. 
The typical forward voltage values, scaled from Figure 4 
should be used for calculating the current limiting resistor 
value and typical power dissipation. Expected maximum Vf 
values, for the purpose of driver circuit design and maxi- 
mum power dissipation, may be calculated using the 
following Vf MAX models: 

Vf max = 2.15V + IPEAK (13.5n) 
For: If > 30 mA 

Vf MAX = 1.9V + Idc (21.80) 
For: 10 mA < If < 30 mA 

Temperature derated strobed operating conditions are 
obtained from Figures 1 and 2. Figure 1 relates pulse 
duration (tp), refresh rate (f), and the ratio of maximum peak 
current to maximum dc current (Ipeak MAX/Idc MAX). 
Figure 2 presents the maximum allowed dc current vs. 
ambient temperature. Figure 1 is based on the principle 
that the peak junction temperature for pulsed operation at 
a specified peak current, pulse duration and refresh rate 
should be the same as the junction temperature at 
maximum DC operation. Refresh rates of 1 kHz or faster 
minimize the pulsed junction heating effect of the device 
resulting in the maximum possible time average luminous 
intensity. 

The time average luminous intensity can be calculated 
knowing the average forward current and relative ef- 
ficiency characteristic, i7jpeaK' o^ Figure 3. Time average 
luminous intensity for a device case temperature of 25° C, Iv 
(25° C), is calculated as follows: 



Iv (25° C)^ 



[ Iavg " I 
20 mAj 



[^ipeak] ['v data sheet] 



Example: For HDSP-4030 series 

^IPEAK = l-OO ^t 'peak = 100 mA. For DF = 1/5: 
[20 mA" 



Iv (25° C 



i 



20 mA 



[l.OO] [4.5 mcd] = 4.5 mcd/ 
segment 



The time average luminous intensity may be adjusted for 
operating junction temperature by the following exponen- 
tial equation: 

lv(Tj) = lv(25°C)e[k(Tj + 25°C)] 
where Tj = Ta + Pd • R^j-a 



DEVICE 


K 


-3530A3730A5531/-3900 


-0.01 31 /''C 


-4030A4130/-6731/~4200 


-0.01 12/° C 



These devices are constructed utilizing a lead frame in a 
standard DIP package. The LED dice are attached directly 
to the lead frame. Therefore, the cathode leads are the 
direct thermal and mechanical stress paths to the LED dice. 
The absolute maximum allowed junction temperature, 
Tj MAX, is 105°C. The maximum power ratings have been 
established so that the worst case Vf device does not 
exceed this limit. 

Worst case thermal resistance pin-to-ambient is 400° C/ 
W/Seg when these devices are soldered into minimum 
trace Width PC boards. When installed in a PC board that 
provides R0pin-a less than 400°C/W/Seg these displays 
may be operated at higher average currents as shown in 
Figure 2. 



Optical 



The radiation pattern for these devices is approximately 
Lambertian. The luminous sterance may be calculated 
using one of the two following formulas. 



Lv(cd/m2) = 



Lv(footlamberts) 



Iv(cd) 
A(m2) 

_ 7rlv(cd) 
~ A(ft2) 



DEVICE 


AREA/SEG, 
mm2 


AREA/SEG. 
IN.2 


-3530A4030 


2,5 


.0039 


~3730/-4130 


4,4 


,0068 


-5531/-S731 


8.8 


.0137 


-3900/-4200 


14.9 


.0231 



contrast Enhancement 

The objective of contrast enhancement is to optimize dis- 
play readability. Adequate contrast enhancement can be 
achieved in indoor applications through luminous contrast 
techniques. Luminous contrast is the observed brightness 
of the illuminated segment compared to the brightness of 
the surround. Appropriate wavelength filters maximize lum- 
inous contrast by reducing the amount of light reflected 
from the area around the display while transmitting most of 
the light emitted by the segment. These filters are described 
further in Application Note 1015. 

Chrominance contrast can further improve display reada- 
bility. Chrominance contrast refers to the color difference 
between the illuminated segment and the surrounding area. 
These displays are assembled with a gray package and 
untinted encapsulating epoxy in the segments to improve 
chrominance contrast of the ON segments. Additional con- 
trast enhancement in bright ambients may be achieved by 
using a neutral density gray filter such as Panelgraphic 
Chromafilter Gray 10, or 3M Light Control Film (louvered 
film). 
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HEWLETT 
PACKARD 



INTENSITY mm COLOR 
SELECTED biSPLAYS 



Features 

• INTENSITY SELECTION IMPROVES 
UNIFORMITY OF LIGHT OUTPUT FROM 
UNIT TO UNIT. AVAILABLE IN RED, 
HIGH EFFICIENCY RED, AND HIGH 
PERFORMANCE GREEN. 

• COLOR SELECTION IMPROVES UNIFORMITY 
OF COLOR FROM UNIT TO UNIT. AVAILABLE 
IN YELLOW. 

o ONE AND TWO CATEGORY SELECTION SIMPLI- 
FIES INVENTORY CONTROL AND ASSEMBLY 



Description 



Seven segment displays are now available from Hewlett- 
Packard which are selected from one category or from two 
categories. These select displays are basic catalog devices 
which are pre-sorted for luminous intensity and color, then 
selected from one predetermined category (S01 Option) or 
two predetermined adjacent categories (S02 Option). Each 
option will be assigned to a part number. 

Example: One luminous intensity category is selected from 
the basic catalog 5082-7750 production distribution and 
assigned to the part number 5082-7750 Option S01. Two 



luminous intensity categories are assigned the part number 
5082-7750 Option S02. 

Luminous intensity selection is available for red and high 
efficiency red for SOI Option and for red, high efficiency 
red, and high performance green for S02 Option. Color 
selection is available for yellow on selected products. 

To ensure our customers a steady supply of product, HP 
must offer selected units from the center of our distribution. 
If our production distribution shifts, we will need to change 
the intensity or color range of the selected units our 
customers receive. Typically, an intensity may have to be 
changed once every 1 to 3 years. 

Current intensity and color selection information is available 
through a category reference chart which is available 
through your local field sales engineer or local franchised 
distributor. 

Absolute Maximum Ratings 
and Electrical/Optical 
Characteristics 

The absolute maximum ratings, mechanical dimensions, 
and electrical/optical characteristics are identical to the 
basic catalog device. 



Device Selection Guide 

The following table summarizes which basic catalog devices are available with category selection. 
' '. COLOR 



Character 
Height 


Red 


High Efficiency Red 


High Ambient 
High Efficiency Red 


Yellow 


High Ambient 

High Efficiency 

Yellow 


High Performance 
Green 


7.62 mm 

(0.3") 

Microbright 


HDSP-7301 SOI & S02 Option 
HDSP-7303 SOI & S02 Option 
HDSP-7307 801 & 802 Option 
HDSP-7308 801 & 802 Option 


HD8P-7501 801 & 802 Option 
HD8P-7503 801 & S02 Option 
HDSP-7507 801 & 802 Option 
HDSP-7508 801 & 802 Option 


Basic Family 
Not Applicable 


Selected Version 
Not Available 


Basic Family 
Not Applicable 


HD8P-7801 Option 802 
HD8P-7803 Option 802 
HDSP-7807 Option 802 
HD8P-7808 Option 802 


7.62 mm 
(0.3") 


5082-7730 801 & 802 Option 
5082-7731 801 & 802 Option 
5082-7736 801 & 802 Option 
5082-7740 801 & 802 Option 


5082-7610 801 & 802 Option 
5082-7611 801 & 802 Option 
5082-7613 801 & 802 Option 
5082-7616 801 & S02 Option 


HD8P-3530 Option 802 
HD8P-3531 Option 802 
HDSP-3533 Option 802 
HD8P-3536 Option 802 


Selected Version 
Not Available 


Selected Version 
Not Available 


HDSP-3600 Option 802 

HDSP-3603 Option 802 
HDSP-3606 Option 802 


10.92 mm 
(0.43") 


5082-7750 801 & 802 Option 
5082-7751 801 & 802 Option 
5082-7756 801 & 802 Option 
5082-7760 801 & 802 Option 


5082-7650 801 & 802 Option 
5082-7651 801 & 802 Option 
5082-7653 801 & 802 Option 
5082-7656 801 & 802 Option 


HD8P-3730 Option 802 
HD8P-3731 Option 802 
HDSP-3733 Option 802 
HD8P-3736 Option 802 


5082-7663 

Option 820 
5082-7666 

Option 820 


HDSP-4133 

Option S20 
HDSP-4136 
Option S20 


Selected Version 
Not Available 


14.2 mm 
(0.56") 
Single Digit 


HD8P-5301 801 & 802 Option 
HD8P-5303 801 & 802 Option 
HD8P-5307 801 & S02 Option 
HDSP-5308 801 & 802 Option 


HDSP-5501 801 & S02 Option 
HD8P-5503 801 & 802 Option 
HDSP-5507 801 & 802 Option 
HDSP-5508 801 & 802 Option 


HDSP-5531 Option 802 
HD8P-5533 Option S02 
HD8P-5537 Option 802 
HD8P-5538 Option S02 


Selected Version 
Not Available 


Selected Version 
Not Available 


HDSP-5601 Option 802 
HD8P-5607 Option 802 


14.2 mm 
(0.56") 
Dual Digit 


HDSP-5321 802 Option 
HDSP-5323 802 Option 


HDSP-5521 SOI & 802 Option 
HDSP-5523 801 & 802 Option 


Basic Family 
Not Applicable 


Selected Version 
Not Available 


Basic Family 
Not Applicable 


Selected Version 
Not Available 


20 mm 
(0.8") 


HD8P-3400 802 Option 
HDSP-3403 802 Option 
HD8P-3406 802 Option 


Basic Family 
Not Applicable 


HD8P-3900 Option 802 
HD8P-3901 Option 802 
HD8P-3903 Option 802 
HDSP-3906 Option 802 


Basic Family 
Not Applicable 


Selected Version 
Not Available 


Selected Version 
Not Available 



Notes: 

1. Option 801 designates a one Intensity category selection. 

2. Option 802 designates two intensity category selection. 

3. Option S20 designates a two color category selection. 



4. Option 801 and 802 of different part numbers may not have the same 
apparent brightness. Contact your HP Field Sales Office for design 
assistance. 
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HEWLETT 
PACKARD 



HEXADECIMAL 

AND NUMERIC 

DISPLAYS 



50827300 
50827302 
5082-7304 
50827340 



Features 



HEXADECIMAL 
5082-7340 
0-9, A-F, Base 16 
Operation, 
Blanking Control, 
Conserves Power, 
No Decimal Point 



NUMERIC 
5082-7300/-7302 
0-9, Test State, Minus 
Sign, Blank States, 
Decimal Point 

7300 Right Hand D. R 

7302 Left Hand D.R 

TTL COMPATIBLE 

INCLUDES DECODER/DRIVER WITH MEMORY 
8421 Positive Logic Input 

4 X 7 DOT MATRIX ARRAY 
Shaped Character, Excellent Readability 

STANDARD DUAL-IN-LINE PACKAGE 
INCLUDING CONTRAST FILTER 
15.2 mm x 10.2 mm (0.6 inch x 0.4 inch) 

CATEGORIZED FOR LUMINOUS INTENSITY 




Description 



The HP 5082-7300 series solid state numeric and hexa- 
decimal displays with on-board decoder/driver and memory 
provide 7.4 mm (0.29 inch) displays for reliable, low-cost 
methods of displaying digital information. 

The 5082-7300 numeric display decodes positive 8421 
BCD logic inputs into characters 0-9, a "— " sign, a test 
pattern, and four blanks in the invalid BCD states. The 
unit employs a right-hand decimal point. 



The 5082-7302 is the same as the 5082-7300, except that 
the decimal point is located on the left-hand side of the 
digit. 

The 5082-7340 hexadecimal display decodes positive 8421 
logic inputs into 16 states, 0-9 and A-F. In place of the 
decimal point an input is provided for blanking the display 
(all LEDs off), without losing the contents of the memory. 
Applications include terminals and computer systems using 
the base-16 character set. 

The 5082-7304 is a (±1) overrange display including a 
right-hand decimal point. 

The BSD susceptibility of these 10 devices is Class A of 
MIL-STD-883 or Class 2 of DOD-STD-1686 and DOD- 
HDBK-263. 



Applications 



Package Dimensions 



7300 



7302 



Typical applications include point-of-sale terminals, 
strumentation, and computer system. 

7340 




Pin 


Function | 


5082-7300 
and 7302 
NumeHc 


5082-7340 
Hexadecimal 


1 


inpuX 2 


Input 2 


2 


InpulA 


Input 4 


3 


Inputs 


Inputs 


4 


Oecimai 
Point 


BlanKing 
Control 


5 


Latch 
Enable 


Latch 
Enable 


e 


Ground 


Ground 


7 


Vcc 


Vcc 


B 


Input 1 


Input 1 



.5 • 0.08 TYP. 
(0.020 • 0.003) 
2.5 • 0.13 TYP. 
(0.10 * 0.005) 



Notes: 

1. Dimensions in millimeters and 
(inches) 

2. Unless otherwise specified, the 
tolerance on all dimensions is 
±0.38 mm (± 0.015 inch). 

3. Digit center line is ±0.25 mm 
(±0.01 inch) from package center 
line. 
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Absolute Maximum Ratings 



Description 


Symboi 


Min. 


Max. 


Unit 


Storage temperature, ambient 


Ts 


-40 


+100 


^C 


Operating temperature, casef'^J 


Tc 


-20 


+85 


^C 


Supply voltage^'^ 


Vcc 


-0.5 


+7.0 


V 


Voltage applied to Input logic, dp and enable pins 


V,.Vdp,Ve 


-0.5 


+7.0 " 


m 


Voltage applied to blanking inpuf '* 


Vb 


-0.5 


Vcc 


V 


Maximum solder temperature at 1.59mm (.062 inch} 
below seating plane; t < 5 seconds 


230 


"C 



Recommended operating conditions 



Description 


Symbol 


MIn. 


Norn. 


Max. 


Unit 


Supply Voltage 


Vcc 


4.5 


6.0 


5.5 


V 


Operating temperature, case 


To 


-20 




+85 


''C 


Enable Pulse Width 


tw 


120 






nsec 


Time data must be held before positive transition 
of enable tine 


tsEIC'P 


50 






nsec 


Time data must be held after positive transition 
of enable line 


tnOLD 


50 






nsec 


Enable pulse rise time 


ttLH 






200 


nsec 



Electrical /Optical Characteristics 



(Tc = -20° C to +85° C, Unless Otherwise Specified) 



Description 


Symbol 


Test Conditions 


Wlin, 


Typ<^» 


Max. 


Unit 


Supply Current 


Ice 


Vcc - 5.5 V (characters 
"5." or "B" displayed) 




11:2 


170 


mA 


Power dissipation 


Pt 




560 


935 


mW 


Luminous intensity per LED 
(Digit average) ^^'^' 


is 


Vcc=5.0V, Tc^25^C 


32 


70 




jucd 


Logic low-level input voltage 


V,L 


Vcc^4.5V 






0.8 


V 


Logic high-level input voltage 


VlH 


2.0 . 






V 


Enable low-voltage; data being 
entered 


Vel 






0.8 


V 


Enable high-voltage; data not 
being entered 


Vbh 


2.0 






V 


Blanl<ing fow-voltage; display 
not blanked^'^ 


Vbi. 






0.8 


V 


Blanking high-voltage; display 
blanked ^'^ 


Vbh 


3.6 






V 


Blanking low-level input current ^^^ 


Ibl 


Vcc==5.5V, Vbl=0.8V 






20 


iuA 


Blanking high-level input current'^* 


Ibh 


Vcc=5.5V, Vbh==4.6V 
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mA 


Logic low-level input current 


l.L 


Vcc=6.5V, ViL=^0.4V 






-1.6 


mA 


Logic high-level input current 


\m 


Vcc^5.5V, V,H=^2.4V 






+ 250 


mA 


Enable low-level input current 


I EL 


Vcc==5.5V, Vel=0.4V 






-1.6 


mA 


Enable high-level input current 


Ihh 


Vcc^5.5V, Veh=2.4V 






4-250 


fiA 


Peak wavelength 


XpEAK 


Tc = 25^C 




655 




nm 


Dominant Wavelength <^^ 


Ad 


Tc = 25*^0 




640 




nm 


Weight 








0.8 




gm 



Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja = 50°C/W; 0jc = 
15°C/W; 2. 0CA ot a mounted display should not exceed 35°C/W for operation up to Tc =+85° C. 3. Voltage values are with respect to device 
ground, pin 6. 4. All typical values at Vcc - 5-0 Volts, Ta = 25° C. 5. These displays are categorized for luminous intensity with the intensity 
category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking, 6. The luminous 
intensity at a specific case temperature, \\j{Tc) may be calculated from this relationship: Iv(Tc) = Iv (25° C) e [-0.0188/° C(Tc-25°C)] 
7 Applies only to 7340. 8. The dominant wavelength, Xd, is derived from the CIE chromaticity diagram and represents the single 
wavelength which defines the color of the device. 
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Figure 1. Timing Diagram of 5082-7300 
Series Logic. 
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Figure 2. Bloci< Diagram of 5082-7300 
Series Logic. 
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Figure 3. Typical Blanking Control 

Current vs. Voltage for 5082-7340. 
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Figure 4. Typical Blanking Control 
Input Current vs. Temperature, 
5082-7340. 
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Figure 5. Typical Latch Enable Input 
Current vs. Voltage for the 5082- 
7300 Series Devices. 
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Figure 6. Typical Logic and Decimal 
Point Input Current vs. Voltage for 
the 5082-7300 Series Devices. 
Decimal Point Applies to 5082-7300 
and -7302 Only. 



Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 5082-7300 and 
5082-7302 displays. 

3. The blanking control input, B, pertains only to the 5082-7340 
hexadecimal display. Blanking input has no effect upon display 
memory. 
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Solid State Over Range Display 



For display applications requiring a ±, 1, or decimal point designation, tlie 5082-7304 over range display is available. This 
display module comes in the same package as the 5082-7300 series numeric display and is completely compatible with it. 



Package Dimensions 



FRONT 



REAR 



TT^"' 



ri'''°'h~ (.06) 



I 14.0 
(0.55) 



"*" I*- (0.15) 



NOTES: 

1. DIMENSIONS IN MILLIMETERS AND (INCHES). 

2. UNLESS OTHERWISE SPECIFIED, THE TOLERANCE 
ON ALL DIMENSIONS IS ±0.38 MM (±0.015 INCHES). 
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TRUTH TABLE FOR 5082-7304 
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Line switching transistor in Figure 7 cutoff. 
Line switching transistor in Figure 7 saturated. 
'Don't care' 



Recommended Operating 
Conditions 





SYMBOL 


MIN 


NOM 


MAX 


UNIT 


LED suppJy voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Forwar<;< Current, each LED 


^F 




5,0 


10 


mA 




Figure 7. Typical Driving Circuit for 5082-7304 



Absolute Maximum Ratings 



NOTE: 

LED current must be externally limited. Refer to Figure 7 

for recommended resistor values. 



Electrical /Optical Characteristics 

5082-7358 (Tc = -20°C to +85° C, Unless Otherwise Specified) 



DESCRIPTION 


SYMBOL 


MIN, 


MAX. 


UNIT 


Storage temperature, ambient 


^S 


^0 


+100 


^C 


Operating temperature^ case 


Tc 


^20 


+85 


''C 


Forward current, each LED 


^F 




10 


mA 


Reverse voltage^ each LED 


Vr 




4 


V 



DESCRIPTION 


SYMBOL 


TESTCONDITJONS 


MIN 


TYP 


MAX 


UNIT 


Forward Voltage p&r LED 


^F 


Ip « 10 mA 




1.6 


2.0 


V 


Power di$5«pation 


^T 


\f-^ 10 mA 
all diodes lit 




250 


320 


mW 


Luminous Intensity per LED (digit average) 


'i> 


tp - 6 mA 


32 


70 




ucd 


Peak wavelength 


^peak 


Tg ^ 25°C 




655 




nm 


Dominant Wavelength 


M 


Tc«25^C 




640 




nm 


Weight 








0.6 




gm 
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ItKl 



HEWLETT 
PACKARD 



HEXADECIIVIALAND 

NUMERIC DISPLAYS 

FOR INDUSTRIAL 

APPLICATIONS 



5082J356 
S082-7357 
5082-7358 
5082-7359 



Features 

• CERAMIC/GLASS PACKAGE 

• ADDED RELIABILITY 

• NUMERIC 5082-7356/-7357 

0-9, Test State, Minus Sign, Blank States, 
Decimal Point 
7356 Right Hand D.R , 7357 Left Hand D.R 

• HEXADECIMAL 5082-7359 

0-9, A-F, Base 16 Operation, Blanking Control, 
Conserves Power, No Decimal Point 

• TTL COMPATIBLE 

• INCLUDES DECODER/DRIVER WITH MEMORY 

8421 Positive Logic Input 

• 4 X 7 DOT MATRIX ARRAY 

Shaped Character, Excellent Readability 

• STANDARD DUAL-IN-LINE PACKAGE 

15.2 mm x 10.2 mm (0.6 inch x 0.4 inch) 

• CATEGORIZED FOR LUMINOUS INTENSITY 



Description 



The HP 5082-735X series solid state numeric and hexa- 
decimal displays with on-board decoder/driver and memory 
provide 7.4 mm (0.29 inch) displays for use in adverse 
industrial environments. 

The 5082-7356 numeric display decodes positive 8421 
BCD logic inputs into characters 0-9 "— " sign, a test 
pattern, and four blanks in the invalid BCD states. The 
unit employs a right-hand decimal point. 

Package Dimensions 
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' -fiP^:-. 



The 5082-7357 is the same as the 5082-7356, except that 
the decimal point is located on the left-hand side of the 
digit. 

The 5082-7359 hexadecimal display decodes positive 8421 
logic inputs into 16 states, 0-9 and A-F. In place of the 
decimal point an input is provided for blanking the dispjay 
(all LED's off), without losing the contents of the memory. 
Applications include terminals and computer systems using 
the base-16 character set. 

The 5082-7358 is a (±1) overrange display including a 
right-hand decimal point. 



Applications 



Typical applications include control systems, instrumenta- 
tion, communication systems, and transportation equip- 
ment. 



7359 




END VIEW 



PIIM 


FUNCTJOM 1 


5082-7356 
AND 7357 
NUMERIC 


50827359 

HEXA. 
DECIMAL 


1 


Input 2 


Input 2 


a 


Input 4 


Input 4 


3 


Input 8 


Input 8 


4 


Decimal 
point 


Blanlting 
control 


5 


Latch 
enable 


Latch 
enable 


6 


Ground 


Ground 


7 


Vcc 


Vcc 


8 


Input 1 


Input 1 




_^| 1,^ 0.5 ±0.08 TYP. 

II (.020 ±.003) 

_ 2.5 ±.13 TYP. 
(.10 ±.005) 



NOTES: 

1. Dimensions in millimeters and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ± 0.38mm (±0.015 in.) 

3. Digit center line is ± 0.25mm (±0.01 in.) 
from package center line. 
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Absolute Maximum Ratings 



Description 


Symbol 


MIn. 


Max. 


Unit 


Storage temperature, ambient 


Ts 


-65 


-f125 


0^^ 


Operating temperature, ambient ^^'^' 


''Ta 


-55 


-MOO 


°C 


Supply voltage ^^i|i 


Vcc 


-0.5 


+7.0 


V 


Voltage applied to input logic, dp and enable lllp'i 


VuVdp,Ve 


-0.5 


+7.0 


, :,V 


Voltage applied to blanking input *^' 


Vb 


-0.5 


Vcc 


v 


Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t < 6 seconds 


260 


^c 



Recommended operating Conditions 



Description 


Symbol 


Min. 


Nom. 


Max. 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Operaipg temperature, ambient 


Ta 


-55 




+85 


^C 


Enable Pulse Width 


tw 


100 






nsec 


Time data must be held before positive transition 
of enable line 


tsETUP 


50 






nsec 


Time data must be held after positive transition 
of enable line 


tHOLD 


50 






nsec 


Enable pulse rise time 


tlLH 






200 


nsec 



Electrical /Optical Characteristics 



(Ta = -55°C to +85° C, Unless Otherwise Specified) 



Description 


Symbol 


Test Conditions 


Min. 


rypS'> 


Max. 


Unit 


Supply Current 


Ice 


Vqc - 5.5 V (characters 
"5." or "B" displayed) 




112 


170 


mA 


Power dissipation 


Pr 




560 


935 


mW 


Luminous Intensity per LED 
(Digit average) <^'^^ 


Iv 


Vcc==5.0V, Ta==25^C 


40 


85 




AtCd 


Logic low-level input voltage 


v„ 


Vcc^4.5V 






0.8 


V 


Logic high-level input voltage 


VlH 


2.0 






V 


Enable low-voltage; data being 
entered 


Vel 






0.8 


V 


Enable high-voltage; data not 
being entered 


Veh 


2.0 






V 


Blanking low-voltage; display 
not blanked *^^ 


Vbl 






0.8 


V 


Blanking high-voltage; display 
blanked <'* 


Vbh 


3.5 






V 


Blanking low-level input current^'^ 


ItM 


Vcc=5,5V, Vbl=^0.8V 






50 


A^A 


Blanking high-level input current *^^ 


Ibh 


Vcc=5,5V, Vbh=4.5V 






to 


mA 


Logic low-level input current 


hi 


Vcc=5.5V, VtL=0.4V 






-16 


mA 


Logic high-level input current 


\m 


Vcc^5.5V, ViH==2.4V 






+100 


M 


Enable low-level input current 


hu 


Vcc^5.5V. Vel=0.4V 






-1.6 


mA 


Enable high-level input current 


Ihh 


Vcc^5.5V, Veh^2.4V 






+130 


mA 


Peak wavelength 


XpEAK 


Ta=25'*C 




655 




nm 


Dominant Wavelength ^^> 


Ad 


Ta=25°C 




640 




nm 


Weight 








1.0 




gm 



Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja=5O''C/W; 
0jc=1 5° C/W; 2. 0cA of a mounted display shou Id not exceed 35° C/W for operation up to Ta=+1 00° C. 3. Voltage values are with respect to 
device ground, pin 6. 4. Alltypical values at Vcc=5.0 Volts, Ta=25°C. 5. These displays are categorized for luminous intensity with the in- 
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The 
luminous intensity at a specific ambient temperature, Iv(Ta), may be calculated from this relationship: Iv(Ta)=Iv(25°c) (.985) [Ta-25°C] 
7. Applies only to 7359. 8. The dominant wavelength, Ad, is derived from the CIE chromaticity diagram and represents the single wave- 
length which defines the color of the device. 
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Figure 1. Timing Diagram of 5082-735X 
Series Logic. 
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Figure 2. Blocit Diagram of 5082-735X 
Series Logic. 



TRUTN TABLE | 


BCD DATA^^' 
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DtSPLAY-ON 


Vg «L 
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Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 5082-7356 and 
5082-7357 displays. 

3. The blanking control input, B, pertains only to the 5082-7359 
hexadecimal display. Blanking input has no effect upon display 
memory. 
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Figure 3. Typical Blanking Control 

Current vs. Voltage for 5082- 
7359. 



Figure 4. Typical Blanking Control 
Input Current vs. Ambient 
Temperature for 5082-7359. 



Figure 5. Typical Latch Enable Input 
Current vs. Voltage. 
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Figure 6. Typical Logic and Decimai 
Point Input Current vs. 
Voltage. 



Figure 7. Typical Logic and Enable 
Low Input Current vs. 
Ambient Temperature. 



Figure 8. Typical Logic and Enable 
High Input Current vs. 
Ambient Temperature. 



Operational Considerations 



ELECTRICAL 

The 5082-735X series devices use a modified 4 x 7 dot 
matrix of light emitting diodes (LED's) to display 
decimal/hexadecimal numeric information. The LED's are 
driven by constant current drivers. BCD information is 
accepted by the display memory when the enable line is at 
logic low and the data is latched when the enable is at 
logic high. To avoid the latching of erroneous information, 
the enable pulse rise time should not exceed 200 
nanoseconds. Using the enable pulse width and data 
setup and hold times listed in the Recommended 
Operating Conditions allows data to be clocked into an 
array of displays at a 6.7MHz rate. 

The blanking control input on the 5082-7395 display 
blanks (turns off) the displayed hexadecimal information 
without disturbing the contents of display memory. The 
display is blanked at a minimum threshold level of 3.5 
volts. This may be easily achieved by using an open 
collector TTL gate and a pull-up resistor. For example, 
(1/6) 7416 hexinverter buffer/driver and a 120 ohm pull-up 
resistor will provide sufficient drive to blank eight 
displays. The size of the blanking pull-up resistor may be 
calculated from the following formula, where N is the 
number of digits: 

Rbiank = (Vcc-3.5V)/[N (1.0mA)] 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as is 
the BCD data. The decimal point LED is driven by the on- 
board IC. 

The ESD susceptibility of these IC devices is Class A of 
MIL-STD-883 or Class 2 of DOD-STD-1686 and DOD- 
HDBK-263. 



MECHANICAL 

These displays are designed for use in adverse industrial 
environments. 

These displays may be mounted by soldering directly to a 
printed circuit board or inserted into a socket. The lead- 
to-lead pin spacing is 2.54mm (0.100 inch) and the lead 
row spacing is 15.24mm (0.600 inch). These displays may 
be end stacked with 2.54mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right 
angle mounting) may be used. 

The primary thermal path for power dissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +100°C, it is important to 
maintain a case-to-ambient thermal resistance of less 
than 35°C/watt as measured on top of display pin 3. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

CONTRAST ENHANCEMENT 

The 5082-735X displays have been designed to provide the 
maximum posible ON/OFF contrast when placed behind 
an appropriate contrast enhancement filter. Some 
suggested filters are Panelgraphic Ruby Red 60 and Dark 
Red 63, SGL Homalite H100-1605, 3M Light Control Film 
and Polaroid HRCP Red Circular Polarizing Filter. For 
further information see Hewlett-Packard Application Note 
964. 
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Solid State Over Range Display 



For display applications requiring a ±, 1, or decimal point designation, the 5082-7358 over range display is available. This 
display module comes in the same package as the 5082-735X series numeric display and is completely compatible with it. 



Package Dimensions 
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560iJ!> 10DJ! 



Figure 9. Typical Driving Circuit. 



TRUTH TABLE 



CHARACTER 


PIN 1 


1 


2,3 


4 


8 


•f 


H 


X 


X 


H 


_ 


t 


X 


X 


H 


1 


X 


N 


X 


X 


Oecfmal Point 


X 


X 


H 


X 


Blank 


L 


L 


L 


L 



NOTES: L: Line switching transistor in Figure 9 cutoff. 

H: Line switching transistor in Figure 9 saturated. 
X: 'Don't care' 



Electrical /Optical Characteristics 

5082-7358 (Ta = -55° C to +85° C, Unless Otherwise Specified) 



DESCRIPTION 


SYMBOL 


TESTCONOmONS 


MIN 


TYP 


MAX 


UNIT 


Forward Voltage pe^ LSO 


^F 


lf;«10mA 




1.6 


2.0 


V 


Power dissipation 


Pt 


Ip «10nrtA 
alt diodes lit 




280 


320 


mW 


Luminous Intensity per LEO (digit average) 


iu 


Ij: «6mA 
Tp « 25°C 


40 


8$ 




Mcd 


Peak wavelength 


?^peak 


T^^ =^ 2S<^C 




655 




nm 


Dommant Wavelength 


Xd 


Tc-25^C 




640 




nm 


Weight 








1,0 




gm 



Recommended operating 
Conditions 





SYMBOL 


mm 


NOM 


MAX 


UNIT 


LED supply voltege 


Vcc 


4,5 


5.0 


5.S 


V 


Forward current, eech LED 


h 




5.0 


10 


mA 



NOTE: 

LED current must be externally limited. Refer to Figure 9 

for recommended resistor values. 



Absolute Maximum Ratings 



DESCRIPTION 


SYMBOL 


MIN. 


MAX. 


UNIT 


Storage temperature^ ambient 


Ts 


-65 


+126 


«c 


Operating temperature, ambient 


Ta 


-55 


+100 


"^C 


Forward current, each LED 


If 




10 


mA 


Reverse voltage^ each LED 


Vr 




4 


V 
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CVI 



HEWLETT 
PACKARD 



HiXAdECIMAL AND NUIflRIC 
DISPLAYS FOR INDUSTRIAL APPLICATIONS 



HIGH EFRCIENCY RiD 

low Power 

High Brightness 

YELLOW 
GREEN 



HDSP-0760/0761/0762/0763 
HD$P'0770/0771 /0772/0763 
HDSP-0860/0861 /0862/dl63 
HDSP-0960/0961 /0962/0963 



Features 

• THREE COLORS 
High-Efficiency Red 
Yeilow 
High Performance Green 

o THREE CHARACTER OPTIONS 
Numeric 
Hexadecimai 
Over Range 

o TWO HiGH-EFFICIENCY RED OPTIONS 
Low Power 
High Brightness 

o PERFORIVIANCE GUARANTEED OVER 
TEIVIPERATURE 

o MEMORY LATCH/DECODER/DRiVER 
TTL Compatible 

o 4x7 DOT MATRIX CHARACTER 

o CATEGORIZED FOR LUMINOUS INTENSITY 

o YELLOW AND GREEN CATEGORIZED 
FOR COLOR 

Typical Applications 

o INDUSTRIAL EQUIPMENT 

o COMPUTER PERIPHERALS 

o INSTRUMENTATION 

o TELECOMMUNICATION EQUIPMENT 

Devices 




Description 



These solid state display devices are designed and tested 
for use in adverse industrial environments. The character 
height is 7.4mm (0.29 inch). The numeric and hexadecimal 
devices incorporate an on-board IC that contains the data 
memory, decoder and display driver functions. 

The numeric devices decode positive BCD logic into 
characters "0-9", a "— " sign, decimal point, and a test 
pattern. The hexadecimal devices decode positive BCD 
logic into 16 characters, "0-9, A-F". An input is provided on 
the hexadecimal devices to blank the display (all LED's 
off) without losing the contents of the memory. 

The over range device displays "±1" and right hand 
decimal point and is typically driven via external switching 
transistors. 



Part Number 


Color 


D0$crlptiofi 


Front 
View 


0760 
0761 
0762 
0763 


High*Efficiency Red 
Low Power 


Numeric, Right Hand DP 
Numeric, left Hand DP 
Hexadecimal 
Over Range ±1 


A 
B 
C 
D 


0770 
0771 
0772 
0763 


Hfgh-Efficiency Red 
High Brightness 


Numeric, Right Hand DP 
Numeric, Left Hand DP 
Hexadecimal 
Over Range ±1 


A 
B 
C 
D 


0860 
0861 
0362 
0863 


Yellow 


Numeric, Right Hand DP 
Numeric, Left Hand OP 
Hexadecimai 
Over Range ±1 


A 
B 

D 


0960 
0961 
0962 
0963 


Green 


Numeric, Right Hand DP 
Numeric* Left Hand OP 
Hexadecimal 
Over Range ±1 


A 
B 
C 
D 
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Package Dimensions 



(0.06) 



(0.29) 



10.2 MAX 
- (0.400) - 



^ootr 



13.5 
'~r (0.53) 

5.6 
(0.22) 



_ 3.0 
(0.12) 



r 



REAR VIEW 

5 6 7 8 

mm 

[Mix 



COLOR 5 A J_ 
C0DE(3] 



10.2 
(.400) 

iJ 



HDSP 
XXXX 



mm! 

4 3 2 1 



10.2 MAX. 
~ (0.400) " 

rTuniru-L 



(0.06) 



I.O -T— 



LUMINOUS 
INTENSITY 
CATEGORY 



• DATE CODE 
^PINI KEY 



-^4- 



TnOOCT 



7.4 
(0.29) 



4.8 
■(0.19) 



SIDE VIEW 



15.2 
(.600) 



2.8 

(.11)~ 



4.3 

(.17) 



I (0.06) 

7.4 ±_ 

(0.29) 



I 13.5 1 TT 

1 (0.53) f T 



10.2 MAX. 
~ (0.400) " 



O 



o 



-^ 



13.5 
(0.53) 



^SEATING 
PLANE 



0.3 ±0.08 TYP. 
(0.012±0.003) 



END VIEW 



^ H('i5)h- 
1 1 "I 



T 






FUNCTION 1 


PIN 


NUMERIC 


HEXA. 
DECIMAL 


1 


Input 2 


Input 2 


2 


Input 4 


Input 4 


3 


Input 8 


Input 


4 


Decimal 
point 


Blanking 
control 


5 


Latch ; Latdi 
enable enable 


6 


Ground | Ground 


y : v^c 


Vcc 


8 j Input 1 


Input 1 



. Dimensions in millimetres and (inches). 

. Digit center line is ±0.38 mm (±0.015 inch) 

from package center line. 
. Unless othenwise specified, the tolerance on 

all dimensions is ±0.38 mm (±0.015 inch). 
. HDSP-0860 and HDSP-0960 series. 



0.5 ±0.08 TYP. 
(0.020 ±0.003) 
,5 ±0.13 TYP. 
(0.10 ±0.005) 



*SETUP-f*- 




Vcc 



LOGIC 
INPUT 



Figure 1. Timing Diagram 



,_t 



XI 




X2 




X4 


LATCH 


X8 


J«EWORV 


DP 





n 



MATRIX 
DECODER 



BLANKING^' 
CONTROL 



GROUND 6- 



DP 

LEO 
MATRIX 
DRIVER 




LED 
MATRIX 





TRUTH TABLE j 


BCD OATA^^' 


NUMERIC 


HEXA* 
DECIMAL 


>^8 


X^ 


^2 


X, 






t 


I 


fl 









L 


H 


i 


,: 






H 


L 




£ 






H 


H 


1 


*■; 






L 


L 


H 


Lj 




H 


L 


H 








H 


H 


t 


'r*'. 


h 




H 


H 


H 




1 


H 


L 


L 


L 


t',',- 


8 


H 


t 


L 


K 


*"• 


9 


H 


L 


H 


L 


F! 


.'•■. 


H 


L 


H 


H 


(BLANK) 


B 


H 


H 


L 


L 


(BLANK) 


] 


H 


H 


L 


H 







H 


« 


H 


L 


(BLANK) 


f" 


H 


H 


H 


H 


(BLANK) 


f* 


DECIMAL PTJ2' 


ON 


^DP-L 


OFF 


V^p^H 


ENABLE f^' 


LOAD DATA 


Vg =L 


LATCH DATA 


Vg '^H 


at AwtcfWrtE^I 


DISPLAY-ON 


V, -L 








OISF LAY-OFF 


Vg »H 



Notes: 

1. H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels have no effect upon display 
memory, displayed character, or DP. 

2. The decimal point input, DP, pertains only to the numeric displays. 

3. The blanking control input, B, pertains only to the hexadecimal 
displays. Blanking input has no effect upon display memory. 



Figure 2. Logic Block Diagram 
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Absolute Maximum Ratings 



Description 


Symbol 


Min. 


Max, 


Unit 


Storage temperature, ambient 


Is 


-66 


+1po 


ofc 


Operating temperature, ambient iit 


Ta 


-55 


+B5 


''C 


Supply voltage 12 i 


Vcc 


-0.5 


-^7.0 


V 


Voltage applied to Input logic, dp and enable pins 


Vi.Vdp.Vc 


-015 


Vcc 


V 


Voltage applied to blankirl| input ^^^ 


Vb 


-0.5 


\/||il 


¥ 


Maximum solder temperature at 1.59mm (.062 inch) 
below sefting plane; t ^ 5 seconds 


260 


°c 



Recommended Operating Conditions 



Description 


Symbol 


Min. 


Nom. 


f%%. 


Unit 


Supply Voltage f2i 


Vcc 


4.5 


5.0 


m 


V 


Opiating tempifature, ambient l""! 


Ta 


-55 




-i-85 


''S 


Enable Pulse Width 


tw 


100 






nilc 


Time data must be held before positive transition 
of enable line 


tsETUP 


50 






nsec 


Time data must be held after positive transition 
of enable line 


tnoi-D 


50 






nsec 


Enable pulse rise time 


trLH 






TO 


msec 



Optical Characteristics at Ta = 25 °C, Vcc = 5.0V 



Device 


Descriptior> 


Symbol 


Min. 


Typ. 


Max. 


Unit 


HDSP-0760 
Series 


Luminous Intensity per LED 
(Digit Average) 13.4] 


iv 


65 


140 




MCd 


Peak Wavelength 


Apeak 




635 




nm 


Dominant Wavelength^^l 


Ad 




626 




nm 


HDSP-0770 
Series 


Luminous Intensity per LED 
(Digit Average)f^'41 


Iv 


260 


620 




fxcd 


Peak Wavelength 


Apeak 




635 




nm 


Dominant Wavelength^^i 


Xd 




626 




nm 


HDSP-0860 
Series 


Luminous Intensity per LED 
(Digit Average)i^'^l 


Iv 


215 


490 




jucd 


Peak Wavelength 


Apeak 




583 




nm 


Dominant Wavelengthl^-^i 


Ad 




585 




nm 


HDSP-0960 
Series 


Luminous Intensity per LED 
(Digit Average)f3-4| 


Iv 


298 


1100 




MCd 


Peak Wavelength 


Apeak 




568 




nm 


Dominant WavelengthJ^-^^ 


Ad 




574 




nm 



Notes: 

1 . The nominal thermal resistance of a display mounted in a socket that is soldered onto a printed circuit board is R0ja = 50'' C/W/device. 
The device package thermal resistance is R0j-pin = 15° C/W/device. The thermal resistance device pin-to-ambient through the PC 
. board should not exceed 35° C/W/device for operation at T^ = +85° C. 

2. Voltage values are with respect to device ground, pin 6. 

3. These displays are categorized for luminous intensity with the intensity category designated by a letter code located on the back of the 
display package. Case temperature of the device immediately prior to the light measurement is equal to 25° C. 
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Electrical Characteristics; Ta 


= -55^C to +85^G 








De»criptlon 


Symbol 


Test Conditions 


Min. 


TypJ7l 


Max. 


Unll 


Supply HDSP-0760 Series 


Ice 


vcc "^ asv 

{characters "5." or 
'*B*' displayed) 




78 


105 


mA 


Current HDSP~0770 Series 
HDSP-0860 Series 
HDSP-0960 Series 




120 


175 


Power HDSP-0760 Series 


Pt 




390 


573 


mW 


Dissipation HDSP-0770 Series 
HDSP-0S60 Series 
HOSP*0960 Series 




690 


963 


loQic, Enable and Blanking 
Low-Level Input Voltage 


VIL 


Vcc ^ 4.5V 






0.8 


V 


Logic, Enable and Blanking 
High-Level Input Voltage 


VlH 


2.0 






V 


Logic and Enable 
Low-Level Input Current 


Ul 


Vcc ^ 5.5V 






-16 


mA 


Blanking Low-Level Input Current 


tBt 


ViL = 0.4V 






-10 


pA 


Logic, Enable and Blanking 
High-Level Input Current 


tlH 


Vcc ^ 5,5V 
ViH ^ 2,4V 






+40 


mA 


Weight 








1.0 




gm 


Leak Rate 










5x10-8 


cc/sec 



Notes: 

4. The luminous intensity at a specific operating ambient temperature, Iv (Ta) may be approximated from the following expotential equation: 

lv(TA = lv(25°C)el'<fTA-25=c,|. 



Device 


K 


HDSP-0760 Series 
HDSP-0770 Series 


-0.0131/" C 


HDSP-0860 Series 


-0.0112/" C 


HDSP-0960 Series 


-0.0104/^ C 



5. The dominant wavelength, Xd, is derived from the CIE Chromaticity Diagram and Is that single wavelength which defines the color of 
the device. 

6. The HDSP-0860 and HDSP-0960 series devices are categorized as to dominant wavelength with the category designated by a number 
on the back side of the display package. 

7. All typical values at Vcc = 5.0V and Ta = 25° C. 



Operational Considerations 

ELECTRICAL 

These devices use a modified 4x7 dot matrix of light 
emitting diode to display decimal/hexadecimal numeric 
information. The high efficiency red and yellow LED'sare 
GaAsP epitaxial layer on a GaP transparent substrate. The 
green LED's are GaP epitaxial layer on a GaP transparent 
substrate. The LED's are driven by constant current 
drivers, BCD information is accepted by the display 
memory when the enable line is at logic low and the data is 
latched when the enable is at logic high. Using the enable 
pulse width and data setup and hold times listed in the 
Recommended Operating Conditions allows data to be 
clocked into an array of displays at a 6.7 MHz rate. 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as 
the BCD data. The decimal point LED Is driven by the on- 
board IC. 

The blanking control input on the hexadecimal displays 
blanks (turns off) the displayed information without 
disturbing the contents of display memory. The display is 



blanked at a minimum threshold level of 2.0 volts. When 
blanked, the display standby power is nominally 250 mW 
atTA = 25°C. 

MECHANICAL 

The primary thermal path for power dissipation isthrough 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +85° C, it is important to 
maintain a cast-to-ambient thermal resistance of less 
than 35° C watt/device as measured on top of display 
pin 3. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixutres formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 
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CONTRAST ENHANCEMENT 

These display devices are designed to provide an 
optimum ON/OFF contrast when placed behind an 



appropriate contrast enhancement filter. The following 
filters are suggested; 



Display 
Color 


Ambient Lighting 


Dim 


Moderate 


BHgHt 


HDSP-0860 Series 


Panelgraphic Yellow 27 


Polaroid HNCP 37 


Polaroid Gray HNCP10 


Yellow 


Chequers Amber 107 


3M Light Control Film 


HOYA Yellowish-Orange 
HLF-608-3Y 






Panelgraphic Gray 10 


Marks Gray 






Chequers Grey 105 


MCP-030V8'10 


HDSP-0760 Series 


Panelgraphic Ruby Red 60 


Polaroid Gray HNCP10 


HDSP-0770 Series 


Chequers Red 112 




HOYA Reddish-Orange 


High Efficiency Red 






HLF-608"5R 
Marks Gray 

MCP-0301-8^10 
Marks Reddish-Orange 

MCP-0201-2-22 


HDSP-0960 Series 


Panelgraphic Green 48 


Polaroid Gray HNCP10 


HP Green 


Chequers Green 107 




HOYA Yellow-Green 

HtF-608-1G 
Marks Yellow-Green 

MCP-010V5-12 



Over Range Display 

The over range devices display "±1" and decimal point. 
The character height and package configuration are the 
same as the numeric and hexadecimal devices. Character 
selection is obtained via external switching transistors 
and current limiting resistors. 



Package Dimensions 



Absolute Maximum Ratings 



DescrlptlOii 


Symbol 


Mln, 


Max. 


Unll 


Storage Temperature, 
Ambient 


Ts 


-65 


4100 


°C 


Operating Temperature 
Ambient 


Ta 


-65 


+85 


^0 


Forward Current, 
each LED 


If 




10 


mA 


Reverse Voltage, 
Each LED 


Vr 




5 


V 



(.291 I-19I 

1 T" 



10.2 

1.400) 

7 



— '"•'' MAX _» 



(,075r 



(.19) 

_L 

3.3 
■ (0.13) 



13.5 
(.53) 



2 3 4 

FRONT VIEW 

Note: 

1. Dimensions in millimetres and (inches). 



Pin 


Pitnction 


1 


Plus 


2 


Numeral One 


3 


Numeral One 


4 


DP. 


5 


Open 


6 


Open 


7 


Vcc 


8 


Minus/Plus 



Character 


Pin 1 


1 


2,3 


4 


8 


-h 


1 


X 


X 


1 


^ 





X 


X 


1 


1 


X 


1 


X 


X 


Decimal Point 


X 


X 


1 


X 


Blank 
















Figure 3. Typical Driving Circuit 



Notes: 

0: Line switching transistor in Figure 7 cutoff. 
1: Line switching transistor in Figure 7 saturated. 
X: 'don't care' 
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Recommended 

Operating Conditions vcc = 5 ov 



Device 


Forward 

CurretH Per 

LEO, mA 


Reelttor V^lue 


Bi 


«2 


Ra 


Low Power 


2.a 


1300 


200 


300 


HDSP-0763 High 

Brightness 


a 


360 


47 


68 


HDSP-0863 


8 


360 


36 


56 


HDSP-0963 


8 


360 


30 


43 



Luminous intensity Per LED 



(Digit Average)l3.4| at Ta = 25' 


'C 






Oevlce 


Test Coiililon^ 


mn. 


Typ. 


UrH$ 


HDSP-0763 


Ip" 2.8 mA 


65 


140 


fxc6 


If == 8 mA 




620 


^cd 


HDSP-0863 


If « 8 mA 


216 


490 


fiGti 


HDSP~0963 


If ^ 8 mA 


298 


1100 


jucd 



Electrical Characteristics; Ta = -55°C to +85X 



Device 


OescripUon 


Symbol 


Tmt Condition 


Min. 


rm 


Max. 


UnHs 


HDSP-0763 


Power Dissipation 
(all LED*s Hiumirtated} 


Pi 


If «= 2M mA 




72 




mW 


iF^amA 




224 


282 


Forward Voltage 
per LED 


Vf 


If « 2,8 mA 




16 




V 


If = a mA 




1J6 


2,2 


HDSP*08e3 


Power Di$$rpation 
(ail LED's Illuminated) 


Pt 


If «= 8 mA 




237 


282 


mW 


Forward Voltage 
per LED 


Vfr 




190 


2.2 


V 


HDSP-09e3 


Power Dls$ipation 
{all LED's Illuminated) 


Pt 


If - B mA 




243 


282 


mW 


Forward Voltage 
per LED 


Vf 




185 


2.2 


V 
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XtKl 



HEWLETT 
PACKARD 



LEADFRAME MOUNTED SEVEN 

SEGMENT MONOLITHIC 

NUMERIC INDICATORS 



508?-7400/7430 SERIES 



Features 

• COMPACT PACKAGE SIZES 
.25" Package Width 

.150" and .200" Digit Spacing 

• STROBED OPERATION 
Minimizes Lead Connections 

• FULLY ENCAPSULATED STANDARD DIP 
PACKAGES 

End Stackable 

Integral Red Filter 

Extremely Rugged Construction 

• I.e. COMPATIBLE 

• CATEGORIZED FOR LUMINOUS INTENSITY 
Assures uniformity of light output from unit to 
unit within single category. 




Description 



The HP 5082-7400/-7430 series are 2.79 mm (.11"), seven 
segment GaAsP numeric indicators packaged in 2, 3,4 and 
5 digit clusters. An integral magnification technique 
increases the luminous intensity, thereby mal<ing low 
power consumption possible. Options include either the 
standard lower right hand decimal point or a centered 
decimal point. 

Applications include mobilevtelephones, hand held calcu- 
lators, portable instruments and many other products 
requiring compact, rugged, long lifetime active indicators. 

Device Selection Guide 




Digits per 
Cluster 


Configuration 


Inter-Digit 

Spacing 
mm (Inches) 


Part Number 


Device 


Center Decimal Point 


Right Decimal Point 


2 (right) 






fl 


S 




5.08 (.200) 




5082-7432 


3 




B 


B 


e 




5.08 (.200) 




5082-7433 


4 




B 


B 


B 


B 




3.81 (.150) 


5082«7404 


5082-7414 


5 




B 


B 


fl 


fl 


B 




3.81 (.150) 


5082-7405 


5082-7415 
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Absolute Maximum Ratings 



Parameter 


Symbol^ 


Min. 


Max. 


Units 


Peak Forward Current per Segment or dp (Duration < 500 /us) 
5082-7432/7433 


IPEAK 




50 


mA 


Peak Forward Current per Segment or dp (Duration < 1 msec) 
5082-7404/7405/7414/7416 


IPEAK 




110 


mA 


Average Current per Segment or dp 


Iavq 




5 


mA 


Power Dissipation per Digit'^' 


Pd 




, 80 


mW 


Operating Temperature, Ambient 


Ta 


-40 


75 


<^C 


Storage Temperature 


Ts 


-40 


100 


'C 


Reverse Voltage 


Vr 




5 


V 


Solder Temperature 1/16" below seating plane (t < 3 sec)'^' 


_. 




230 


*C 



Notes: 1. Derate linearly @ 1 mW/°C above 25* C ambient. 

2. See Mechanical section for recommended flux removal solvents. 



Eiectrical/Optlcal Characteristics at T^ = 25°C 








Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 


Luminous Intensity/Segment or dp^^^'t 
5082-7432/7433 


Iv 


Iavg = 600 ^A 
(IPK = 5 mA 
duty cycle -10%) 


10 


40 




MCd 


luminous Intensity/Segment or dp^^'^' 
(Time Averaged) 
5082^7404/7405/7414/7415 


Iv 


Iavg - 1 mA 
IPK=10 mA 
dut^f cycle = 10%) 


5 


20 




^cd 


Peak Wavelength 


XpEAK 






655 




nm 


Forward Voltage/Segment or dp 
5082-7432/-7433 


Vf 


If = 5 mA 




1.56 


2.0 


V 


Forward Voltage/Segment or dp 
5082-7404/7405/741 4/741 5 


Vf 


If= 10 mA 




1.55 


2,0 


V 


Reverse Voltage/Segment or dp 


Vr 


JR = 200 /uA 


5 






V 


Rise and Fall Time^^i 


tr. tf 






10 




ns 



NOTES: 

3. The digits are categorized for luminous intensity. Intensity categories are designated by a letter located on the back sideof the 
package. 

4. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower 
peak currents may cause intensity mismatch within the display. Operation at peak currents less than 5.0 mA may cause objection- 
able display segment matching. 

5. Time for a 10%-90% change of light intensity for step change in current. 

5082-7432/7433 5082-7432/7433 
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0.2 0.3 0.5 



1.0 



Iavg - AVERAGE CURRENT PER SEGMENT - mA 

Figure 1. Typical Time Averaged Luminous Intensity per 
Segment (Digit Average) vs. Current 
per Segment. 
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Figure 2. Relative Luminous Efficiency vs. Peak Current 
per Segment. 
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Figure 3. Typical Time Averaged Luminous Intensity per 
Segment (Digit Average) vs. Average Current per 
Segment. 

5082-7400/7430 SERIES 
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IPEAK - PEAK CURRENT PER SEGMENT - mA 

Figure 4. Relative Luminous Efficiency vs. Peak Current per 



Segment. 
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Figure 5. Forward Current vs. Forward Voltage. 



Electrical/Optical 



The 5082-7400/7430 series devices utilize a monolitiiic 
GaAsP chip of 8 common cathode segments for each 
display digit. The segment anodes of each digit are 
interconnected, forming an 8 by N line array, where N is 
the number of characters in the display. Each chip is 
positioned under an integrally molded lens giving a 
magnified character height of 2.79mm (0.11) inches. 
Satisfactory viewing will be realized within an angle of 
±30° for the 7404/7405/7414/7415 and ±20° for the 
7432/7433, measured from the center line of the digit. 

The decimal point in the 7432, 7433, 7414, and 7415 
displays is~ located at the lower right of the digit for 
conventional driving schemes. 

The 5082-7404 and 7405 displays contain a centrally 
located decimal point which is activated in place of a digit. 
In long registers, this technique of setting off the decimal 
point significantly improves the display's readability. With 
respect to timing, the decimal point is treated as a separate 
character with its own unique time frame. 

To improve display contrast, the plastic incorporates a red 
dye that absorbs strongly at all visible wavelengths except 
the 655 nm emitted by the LED. An additional filter, such 
as Plexiglass 2423, Panelgraphic 60 or 63, and SGL 
Homalite 100-1605, will further lower the ambient reflec- 
tance and improve display contrast. 
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Figure 6. Relative Luminous Intensity vs. Case 
Temperature at Fixed Current Level. 



Mechanical 



The 5082-7400/7430 series package is a standard 12 or 14 
Pin DIP consisting of a plastic encapsulated lead frame with 
integral molded lenses. It is designed for plugging into 
DIP sockets or soldering into PC boards. The lead frame 
construction allows use of standard DIP insertion tools 
and techniques. Alignment problems are simplified due to 
the clustering of digits in a single package. The shoulders 
of the lead frame pins are intentionally raised above the 
bottom of the package to allow tilt mounting of up to 20° 
from the PC board. 

To optimize device optical performance, specially 
developed plastics are used which restrict the solvents 
that may be used for cleaning. It is recommended that only 
mixtures of Freon (F113) and alcohol be used for vapor 
cleaning processes, with an immersion time in the vapors 
of less than two (2) minutes maximum. Some suggested 
vapor cleaning solvents are Freon TE, Genesolv DI-15 or 
DE-15, Arklone A or K. A 60° C (140° C) water cleaning 
process may also be used, which includes a neutralizer 
rinse (3% ammonia solution or equivalent), a surfactant 
rinse (1% detergent solution or equivalent), a hot water 
rinse and a thorough air dry. Room temperature cleaning 
may be accomplished with Freon T-E35 or T-P35, Ethanol, 
Isopropanol or water with a mild detergent. 
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Package Description 5082-7404, -7405,-7414, -7415 

Notes: 6. Dimensions in millimeters and (inches). 

7. Tolerances on all dimension are ±.38 mm (±.015 in.) unless otlnerwise noted. 



1 1.27 ±0.13 . ,„ 

r" (.050 ±.005) 318 

12 7 M'JoJ 



1 L J. 3.81 6 

'^^(.150) 



6.35 ±0.25 
(.250 ±.010) 




4.83 
(.190) 
MAX. 



t 1.78 p 
(.070) 



4.43 ± 0.51 
2.54 (.175 ±.020) 
100) 
TYP. 



1.90 ± 0.13 -» 
(.075 ±.005) 




.!3ti'VVWW^ 



4.83 ^ 
(.190) " 



^-^yyv^v^v^ 




0.51 ± 4.45 
(.175 ±.020) 



LED 
SURFACE 
PLANE "t 




Figure 7. 5082-7404/7414 



Figure 8. 5082-7405/7415. 



Figure 9. 5082-7404/7405/ 
7414/7415 



Magnified Character Font Description 



DIMENSIONS IN MILLIMETERS AND (INCHES). 



DEVICES 
5082-7404 
5082-7405 




Figure 10. Center Decimal Point Configuration 



DIMENSIONS IN MILLIMETERS AND (INCHES). 



DEVICES 
5082-7414 
5082-7415 



Figure 11. Right Decimal Point 
Configuration 




Device Pin Description 



PIN NO. 


5082-7404/7414 
FUNCTION 


6082-740$/7415 
FUNCTION 


1 


CATHODE 1 


CATHODE 1 


J2. 


ANODE e 


ANODE e 


3 


ANODE c 


ANODE c 


4 


CATHODE 3 


CATHODE 3 


5 


ANODE dp 


ANODE dp 


6 


CATHODE 4 


ANODE d 


7 


ANODE g 


CATHODES 


a 


ANODE d 


ANODE g 


9 


ANODE! 


CATHODE 4 


10 


CATHODE 2 


ANODE f 


11 


ANODE b 


SEE NOTE 8 


12 


ANODE a 


ANODE b 


13 , 


_ 


CATHODE 2 


14 


^ 


ANODE a 



Note 8: Leave Pin Unconnected. 
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Package Description 5082-7432, -7433 



5.08 ^200) - 
TV P. 



6.3S < 0.26 
1250 ' .010) 

i 



Aiyi|>^fi 



+--+-4 



VW/iuV 



NOTES^ 9. DIMENSIONS IN WIlUMeTERS AND HNCHESK 

to. TOlEftANCESON ALL DIMENSIONS A«e 0,038 t{.01S) 
UNLESS OTHERWISE SPECIf lED, 




SEATING PLANE 




Figure 11. 



Magnified Character Font Description 



DEVICES 
5082-7432 
5082-7433 



DIMENSIONS m MILLIMETERS AND tlNCHESj, 




Figure 12. 



Device Pin Description 



NUMBER 


5082-7432 
FUNCTION 


5082-7433 
FUllCTION 


1 


SEE NOTE It 


CATHODE 1 


2 


ANODE e 


ANODE e 


3 


ANODE d 


ANODE d 


4 


CATHODE 2 


CATHODE 2 


5 


ANODE c 


ANODE c 


€ 


ANODE dp 


ANODE dp 


7 


CATHODE 3 


CATHODE 3 


8 


ANODE b 


ANODE b 


9 


ANODE 9 


ANODE g 


10 


ANODE a 


ANODE a 


11 


ANODE f 


ANODE f 


12 


SEE NOTE 1 h 


SEE NOTE 11. 



NOTE 11. Leave Pin unconnected. 
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Whpl HEWLETT 
m!l!M PACKARD 



PRINTED CIRCUIT BOARD MOUNTED 

SEVEN SEGMENT 
NUMERIC INDICATORS 



5082-7200/7440 SERIES 



Features 

• MOS COMPATIBLE 

• AVAILABLE IN 9 TO 16 DIGIT 
CONFIGURATIONS 

• CHARACTER HEIGHTS OF .105", .115" 
AND .175" 

• LOW POWER 

• CATEGORIZED FOR LUMINOUS INTENSITY 







Description 



The HP-5082-7200/7440 series of displays are seven 
segment GaAsP Numeric indicators mounted on printed 
circuit boards. A plastic lens magnifies the digits and 
includes an integral protective bezel. Character heights of 
.105" (2.67 mm), .115" (2.92 mm) and .175" (4.45 mm) are 
available. For large quantity applications, digit string 
lengths of 8, 12 and 14 digits are available by special order. 

Applications are hand held calculators and portable 
equipment requiring compact, low power, long lite time, 
active displays. 



Device selection Guide 



Part 
Number 


Digits Per 
PC Board 


Decimal Point 


Package 


Character 

Height 

(mm) in. 


Inter-Digit 
Spacing 
(mm) in. 


5082-7441 


9 


Right Hand 


Fig. 9 


(2.67) .105" 


(6.08) .200" 


5082-7446 


16 


Right Hand 


Fig. 11 


(2,92) .115" 


(3.81) .150" 


5082-7285 


5 


Right Hand 


Fig, 14 


(4.45) .175" 


(5.84) .230" 


5082-7295 


15 


Right Hand 


Fig. 13 


(4.45) .175" 


(5.84) .230" 



7-174 



Maximum Ratings 5082-7441/7446 



Parameter 


Symbol 


Min. 


Max. 


Units 


Peak Forward Current per Segment or dp (Duration < 500ms) 


•peak 




50 


mA 


Average Current per Segment or dpt'' ^ 


•avg 




3 


mA 


Power Dissipation per Digit ^^^ 


Pd 




50 


mW 


Operating Temperature, Ambient 


Ta 


-20 


+85 


°C 


Storage Temperature 


Ts 


-20 


+85 


°C 


Reverse Voltage 


Vr 




3 


V 


Solder Temperature at connector edge (t<3 sec.)^^' 






230 


'^C 



NOTES: 1. Derate linearly at 0.1mA/°C above 60° C ambient. 

2. Derate linearly at 1.7nnW/°C above 60" C ambient. 

3. See Mechanical section for recommended soldering techniques and flux removal solvents. 



Maximum Ratings 5082-7285/7295 



Parameter 


Symbol 


MIn. 


Max. 


Units 


Peak Forward Current per Segment or DP 
(Duration <35^s) 


IPEAK 




200 


mA 


Average Current per Segment or DP "*' 


Iavg 




7 


mA 


Power Dissipation per Digitus) 


Pd 




126 


mW 


Operating Temperature, Ambient 


Ta 


-20 


+70 


°C 


Storage Temperature 


Ts 


-20 


+80 


''C 


Reverse Voltage 


Vr 




3 


V 


Solder Temperature at connector edge 
(t<3 sec,)<6! 






230 


"C 



NOTES: 4. Derate linearly at 0.12mA/°C above 25°C ambient. 

5. Derate linearly at 2.3mW/°C above 25° C ambient. 

6. See Mechanical section for recommended soldering techniques and flux removal solvents. 



Electrical/Optical Characteristics at T^ = 25°C 5082-7441/7446 



Parameter 


Symbol 


Test Condition 


MIn. 


Typ. 


Max. 


Units 


Luminous Intensity/Segment or dpl^l 
5082-7441 

5082-7446 


Iv 


Iavg = 500mA 
(IpK = 5mA 
duty cycles 10%) 


9 


40 




jucd 


5 mA Peak 
1/16 Duty Cycle 


7 


35 




Mcd 


Peak Wavelength 


'^peak 






655 




nm 


Forward Voltage/Segment or dp 


Vf 


If = 5mA 




1,55 




V 



NOTES: 

7. Each character of the display is matched for luminous intensity at the test conditions shown. Operation of the display at lower 
peak currents may cause intensity mismatch within the display. Operation at peak currents less than 3.5 mA may cause objection- 
able display segment matching. 
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Figure 1. Peak Forward Current vs. Peak Forward Voltage. 



Figure 2. Typicai Time Averaged Luminous Intensity per 
Segment vs. Average Current per Segment. 
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Figure 3. Relative Luminous Intensity vs. Ambient 
Temperature at Fixed Current Level. 
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Figure 4. Relative Luminous Efficiency vs. Peak Current per 
Segment. 



Electrical /Optical Characteristics at Ta=25°C 5082-7285/7295 



Parameter 


Symbol 


Test Condition 


Min. 


Typ. 


Max. 


Units 


Luminous Intensity/Segment or dp 
(Time Averaged) 15 digit dlspfay 

5082-729513.101 


Iv 


Iavg. = 2 mA 
(30 mA Peak 
1/15 duty cycle) 


30 


90 




/iCd 


Luminous Intensity/Segment ox dp 
(Time Averaged) 5 digit display 

5082-'7285i^'''01 


Iv 


favg. = 2 mA 
(10 mA Peak 
1/6 duty cycle) 


30 


70 




MCd 


Forward Voltage per Segment or dp 
5082-7295 15 digit display 


Vf 


If = 30 mA 




1.60 


2.3 


V 


Forward Voltage per Segment or dp 
5082-7285 5 digit display 


Vf 


If= 10 mA 




1.55 


2,0 


V 


Peak Wavelength 


^PEAK 






656 




nm 


Dominant Wavelengthl^l 


Ad 






640 




nm 


Reverse Current per Segment or dp 


Ir 


Vr = 5V 




10 




mA 


Temperature Coefficient of Forward 
Voltage 


AVf/'^C 






-2.0 




mV/'C 



NOTES: 
8. The luminous intensity at a specific ambient temperature, 

Iv(Ta) = lv{25°C) (-985) 'Ta - 25° C). 

9. The dominant wavelength, Xd, is derived from the C.I 

defines the color of the device. 
10. Each character of the display is matched for luminous i 
peak currents may cause intensity mismatch within the 
tionable display segment matching. 



Iv (Ta), may be calculated from this relationship: 

E. Chromaticity Diagram and represents the single wavelength which 

ntensity at the test conditions shown. Operation of the display at lower 
display. Operation at peak currents less than 6.0 mA may cause objec- 
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Figure 5. Peak Forward Current vs. Peak Forward Voltage. 



Figure 6. Typical Time Averaged Luminous Intensity per 
Segment vs. Average Current per Segment. 
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Figure 7. Relative Luminous Intensity vs. Ambient Temperature 
at Fixed Current Level. 



Figure 8. Relative Luminous Efficiency vs. Peak Current per 
Segment. 



Mechanical 



These devices are constructed on a standard printed 
circuit board substrate. A separately molded plastic lens is 
attached to the PC board over the digits. The lens is an 
acrylic styrene material that gives good optical lens 
performance, but is subject to scratching so care should 
be exercised in handling. 

The device may be mounted either by use of pins which 
may be hand soldered into the plated through holes at the 
connector edge of the PC board or by insertion into a 
standard PC board connector. The devices may be 
hand soldered for up to 3 seconds per tab at a maximum 
soldering temperature of 230°C. Heat should be applied 
only to the edge connector tab areas of the PC board. 
Heating other areas of the board to temperatures in excess 
of 85° C can result in permanent damage to the display. It 
is recommended that a non-activated rosin core wire solder 
or a low temperature deactivating flux and solid wire solder 
be used in soldering operations. 

The PC board is silver plated. To prevent the formation of a 
tarnish (Ag2S) which could impair solderability the 



displays should be stored in the unopened shipping 
packages until they are used. Further Information on the 
storage, handling, and cleaning of silver plated compo- 
nents is contained in Hewlett-Packard Application Bul- 
letin No. 3. 



Electrical /Optical 



The HP 5082-7441, -7446,-7285 and 7295 devices utilize a 
monolithic GaAsP chip containing 7 segments and a 
decimal point for each display digit. The segments of each 
digit are interconnected, forming an 8 by N line array, where 
N is the number of digits in the display. Each chip is 
positioned under a separate element of aplastic magnifying 
lens, producing a magnified character. Satisfactory viewing 
will be realized within an angle of approximately ±20° from 
the centerline of the digit. A filter, such as plexiglass 2423, 
Panelgraphic 60 or 63, and Homalite 100-1600, will lower 
the ambient reflectance and improve display contrast. Digit 
encoding of these devices is performed by standard 7 
segment decoder driver circuits. 
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Package Dimensions 



1.02 + 
(.040 + 




1.91 ±.38 
(.0751.015) 



NOTES: 1. Dimensions in millimeters and (inches). 

2. Logo and part number are on back of package. 

3. Secondary 1.25X magnifier that slides into 
primary lens and increases character height 
to 3.33 (.131) available as special product. 

4. Tolerances: ±.88 (.015) 



Figure 9. 5082-7441 



Magnified Character Font Description 



5082-7441 




Note: All dimensions in millimeters 
and (inches). 



Figure 10. 



Device Pin Description 



P'm 


6082-7441 


Pm 


5082-7441 


No. 


futiction 


No. 


FUftOttOft 


1 


Dig. 1 Cathode 


10 


Seg, d Anode 


2 


Seg. c Anode 


11 


Dig. 6 Cathode 


3 


Di9. 2 Cathode 


12 


Seg. g Anode 


4 


d^p. Anode 


13 


Dig. 7 Cathode 


5 


Dig. 3 Cathode 


14 


Seg, b Anode 


6 


Seg. a Anode 


15 


Drg. 8 Cathode 


7 


Dig. 4 Cathode 


16 


Seg. f Anode 


8 


Seg. e Anode 


17 


Dig. 9 Cathode 


9 


Dig. 5 Cathode 
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Package Dimensions 



18.29 ±0.38 
(.720 ± .015) 



2.54 (.100) 



69.85 ±0.38 

(2.750 ± .015) - 

68.07 ± 0.25 _ 

(2.680 ±.010) 
3.81 (.150) 15 SPACES 
TOL. NON-ACCUMULATIVE 



11.18 
(.440) 



3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 24 
-2.54 (.100) 23 SPACES 
TOL. NON-ACCUMULATIVE 



Figure 11. 5082-7446 



iviagnified Character Font Description 



M. 02 (.040)01 A 
PLATED THRU 
24 HOLES 





DEVICE 


X 


"^ 


5082.7446 


2.92 
illS) 


1.40 
{.065) 



. ALL DIMENSIONS IN MILLIMETRES AND 

(INCHES). 
. TOLERANCES ON ALL DIMENSIONS ARE 

±0.38 (.015) UNLESS OTHERWISE 

SPECIFIED. 



Figure 12. 



Device Pin 
Description 



Pin 


5082-7446 


No, 


Function 


1 


Cathode-Digit 1 


2 


Cathode-Digit 2 


3 


Catliode-Digit 3 


4 


Cathode-Digit 4 


6 


Cathode-Digit 5 


6 


Anode-Segment e 


7 


Cathode-Digit 6 


8 


Anode-Segment d 


9 


Gathode-Oigit 7 


10 


Afiode-Segment a 


11 


Cathode-Digit 8 


12 


Anode-Segment DP 


13 


Cathode-Digit 9 


14 


Anode-Segment c 


15 


Cathode-Digit 10 


16 


Anode-Segment g 


17 


Cathode-Digit 11 


18 


Anode-Segment 1> 


19 


Cathode-Digit 12 


20 


Anode-Segment f 


21 


Cathode-Digit 13 


22 


Cathode-Digit 14 


23 


Cathode-Digit 15 


24 


Cathode-Digit 16 
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Package Dimensions 



ALL DIMENSIONS IN MILLIMETERS AND (INCHES). 

91.95 + 0.38 

(3.620+ .010) 
91.1910.38 

(3.590±.015) 



TOLERANCES ARE ±0.20 (±.008) UNLESS OTHERWISE NOTED 



_ 45.59 + 0.38 _ 
(1.7951.015) 



0.38 MAX. 
(.105) RIVET HEIGHT " 



2.67 
(.105) 



& 



28.32 + 0.38 
(1.115 + .015) 






20.83 ± 0.38 
(.820 ±.015) 



a>pppa)pa)a)ppa) 



^ 




1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21 22 23 



15.24 + 
(.6001, 



0.38 
,015) 
3.18 _ 
(.125)° 



74.1710.25 _ 
(2.9201.010) 



_ 16.38 
(.645) 



L 8.51 ^ 
(^(.335) 



1.81 I 4.8 
(.075) (.190) 



4.06 
(.160) 



Figure 13. 5082-7295 



7.0610.38 ^ 
(.2781.015) 



1.58 
(.062) 



Magnified Character 
Font Description 



Device Pin Description 



DEVICE 

5082-7295 



2.51 R 
(.099)" 




ALL DIMENSIONS IN MILLIMETERS AND (INCHES). 



Figure 14. 



f>fn 


5082*7205 


No. 


FunctJon 


1 


Cathode Digit 1 


2 


Cathode Digit 2 


3 


Cathode Digit 3 


4 


Cathode Dtgjt 4 


6 


Anode Segment dp 


6 


Cathode Digit 5 


7 


Anode Segment c 


8 


Cathode Digit 6 





Anode Segment e 


10 


Cathode Digit 7 


t1 


Anode Segment a 


12 


Cathode Digit 8 


13 


Anode Segment g 


^4 


Cathode Digit 9 


15 


Anode Segment d 


16 


Cathode Digit 10 


17 


Anode Segment f 


18 


Cathode Digit 11 


19 


« Anode Segment b 


20 


Cathode Digit 12 


21 


Cathode Digit 13 


22 


Cathode Digit 14 


2^ 


Cathode Digit 15 
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Hermetic Displays 



7-181 



ltB% 



HEWLETT 
PACKARD 



JAN QUALIFIED, HERMETIC, NUMERIC 

AND HEXADECIMAL DISPLAYS FOR 

HIGH RELIABILITY APPLICATIONS 



4N51 / 4N51TXV / M87157/0OtO1ACX 
4N52 / 4N52TXV / M87t57/00102ACX 
4N53 / 4N53TXV / W87157/00103ACX 
4N54 / 4N54TXV / IVI87t57/00104ACX 



Features 

• MILITARY QUALIFIED LISTED ON MIL-D-87157 
QPL 

• TRUE HERMETIC PACKAGE 

• TXVVERSION AVAILABLE 

• THREE CHARACTER OPTIONS 
Numeric, Hexadecimal, Over Range 

• 4 X 7 DOT MATRIX CHARACTER 

• PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

• HIGH TEMPERATURE STABILIZED 

• GOLD PLATED LEADS 

• MEMORY LATCH/DECODER/DRIVER 
TTL Compatible 

• CATEGORIZED FOR LUMINOUS INTENSITY 



Description 



These standard red solid state displays have a 7.4 mm 
(0.29 inch) dot matrix character and an on-board IC with 
data memory latch/decoder and LED drivers in a glass/ 
ceramic package. These devices utilize a solder glass frit 
seal and conform to the hermeticity requirements of MIL- 
D-87157, the general specification for LED displays. These 
4N5X series displays are designed for use in military and 
aerospace applications. 

These military qualified displays are designated as M87157/ 
00101 ACX through -/00104ACX in the MIL-D-87157 Qualified 
Parts List (QPL). The letter designations at the end of the 

Package Dimensions* 
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LUMINOUS 
INTENSITY 
CATEGORY 



DATE CODE 
"^PIN 1 KEY 



0.3 ±0.08 TVP. 
(.012 ±.003) 



>t^^ 




part numbers are defined as follows: "A" signifies MIL-D- 
87157 Quality Level A, "C" signifies gold plated leads, "X" 
signifies the luminous intensity category. 
The 4N51 numeric display decodes positive 8421 BCD 
logic inputs into characters 0-9, a "— " sign, a test 
pattern, and four blanks in the invalid BCD states. The unit 
employs a right-hand decimal point. 

The 4N52 is the same as the 4N51 except that the decimal 
point is located on the left-hand side of the digit. 
The 4N54 hexadecimal display decodes positive 8421 
logic inputs into 16 states, 0-9 and A-F. In place of the 
decimal point an input is provided for blanking the display 
(all LED's off), without losing the contents of the memory. 

The 4N53 is a "±1." overrange display, including a right- 
hand decimal point. 
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0.5 ±0.08 TYP. 
(.020 ±.003) 
2.5 ±0.13 TYP. 
(.10 ±.005) 



NOTES: 

1. Dimensions in millimetres and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ±. 38mm ( + .015") 

3. Digit center line is ±.25mm (±.01") 
from package center line. 

4. Lead material is gold plated 

5. See over range package drawing for 
HP standard marking. 
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Absolute Maximum Ratings^ 



Description 


Symbol 


MIn. 


lax. 


Unit 


Storage temperature, ambient 


Ts 


-65 


+125 


'i 


Operatifin temperature, ambient <''-' 


Ta 


-*i5 


+liOi, 


''C 


Supply voltage *^' 


Vcc 


-0.5 


¥m"'"" 


V 


Voltage applied to Input logic, dp and enable pins 


Vi.Vdp.Ve 


-0.5 


Vcc 


V 


Voltage applied to blanking input ''* 


Vb 


-0.5 ■■ 


^"T VCC,«:: 


V 


Maximum solder temperature at 1.59mm (.062 inch) 
below seating plane; t ^ 5 seconds 


260 


''C 



Recommended Operating Conditions' 



Desc^rlptlon 


Symbol 


MIn. 


hjom. 


Max, 


Unit 


Supply Voltage 


Vcc 


4.5 


5.0 


5.5 


V 


Operating temperature, ambient '^'^' 


Ta 


-55 




+100 


^C 


Egabie Pylse Width 


tw 


iio 


i 




nsec 


Time data must be held before positive transition 
of enable line 


tsETUP 


50 






nsec 


Time data must be held after positive transition 
of enable line 


tHOLD 


50 






nsec 


Enable puLse rise time 


tTLll 




i 


200 


nsec 



Electrical /Optical Characteristics Va = -55°c to +ioo°c, umess otherwise specified) 



Description 


Symbol 


Test Conditions 


MIn. 


TypJ^^ 


Max. 


Unit 


Supply Current 


Ice 


Vcc = 5.5 V (Characters 
"Sr or "B") 




112 


170 


mA 


Piwer dissipation 


Pt 




560 


935 


mW 


Luminous intensity per LED 
(Digit average) <^'^' 


Iv 


Vcc=5.0V, Ta=25°C 


40 


85 




/ucd 


Logic low-level Input voltage 


ViL 


Vcc=^4.5V 






0.8 


V 


Logic hlgh*level input voltage 


VlH 


2.0 






V 


Enable low-voltage; data being 
entered 


Vel 






0,8 


V 


Enable high-voltage; data not 
being entered 


Veh 


2.0 






V 


Blanking low-voltage; display 
not blanked ^^^ 


Vbl 






0.8 


V 


Blanking high-voltage; display 
blanked <^^ 


Vbh 


3.5 






V 


Blanking low-level Input current ^^^ 


Ibl 


Vcc^5.5V, Vbl==0.8V 






50 


mA 


Blanking high-level input current ^^^ 


Ibh 


Vcc^5.5V, Vbh==4.5V 






1.0 


mA 


Logic low-level Input current 


lit 


Vcc==5.5V, Vit^0,4V 






-1,6 


mA 


Logic high-level Input currer>t 


hn 


Vcc^5.5V, ViH=2.4V 






+100 


M 


Enable low-level Input current 


Iel 


Vcc=5.5V, Vel=0.4V 






-1.6 


mA 


Enable high-level input current 


Ieh 


Vcc=5.5V, Veh==2.4V 






+130 


M 


Peak wavelength 


Apeak 


Ta^25^C 




655 




nm 


Dominant Wavelength ^^^ 


Xd 


Ta-25^C 




640 




nm 


Weight** 








1.0 




gm 


Leak Rate 










5x1 0"« 


cc/sec 



Notes: 1. Nominal thermal resistance of a display mounted in a socket which is soldered into a printed circuit board: 0ja=5O''C/W; 
0jc=15°C/W. 2. 0CA of a mounted display should notexceed35°C/WforoperationuptoTA=+100''C 3.Voltagevaluesarewithrespectto 
device ground, pin 6. 4. All typical values at Vcc=5.0 Volts, Ta=25°C. 5. These displays are categorized for luminous intensity with the in- 
tensity category designated by a letter located on the back of the display contiguous with the Hewlett-Packard logo marking. 6. The 
luminous intensity at a specific ambient temperature, Iv(Ta), may be calculated from this relationship: Iv(Ta)=Iv(25°c)(.985) [Ta-25°C] 
7. Applies only to 4N54. 8. The dominant wavelength, A.d, is derived from the CIE chromaticity diagram and represents the single wave- 
length which defines the color of the device. 
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Figure 1. Timing Diagram of 4N51-4N54 
Series Logic. 
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Figure 2. Biocl( Diagram of 4N51-4N54 
Series Logic. 
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Notes: 

1. H = Logic High; L = Logic Low. With the enable Input at logic high 
changes in BCD input logic levels or D.P. input have no effect upon 
display memory, displayed character, or D.P. 

2. The decimal point input, DP, pertains only to the 4N51 and 4N52 
displays. 

3. The blanking control input, B, pertains only to the 4N54 hexadecimal 
display. Blanking input has no effect upon display memory. 
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Figure 3. Typicai Bianl(ing Controi 

Current vs. Voitage for 4N54. 



Figure 4. Typicai Bianldng Controi 
input Current vs. Ambient 
Temperiature for 4N54. 



Figure 5. Typicai Latcii Enabie Input 
Current vs. Voitage. 
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Figure 6. Typical Logic and Decimal 
Point Input Current vs. 
Voltage. 



Figure 7. Typical Logic and Enable 
Low Input Current vs. 
Ambient Temperature. 



Figure 8. Typical Logic and Enable 
High Input Current vs. 
Ambient Temperature. 



Operational Considerations 



ELECTRICAL 

The 4N51-4N54 series devices use a modified 4x7 dot 
matrix of light emitting diodes (LED's) to display 
decimal/hexadecimal numeric information. The LED's are 
driven by constant current drivers. BCD information is 
accepted by the display memory when the enable line is at 
logic low and the data is latched when the enable is at 
logic high. To avoid the latching of erroneous information, 
the enable pulse rise time should not exceed 200 
nanoseconds. Using the enable pulse width and data 
setup and hold times listed in the Recommended 
Operating Conditions allows data to be clocked into an 
array of displays at a 6.7MHz rate. 

The blanking control input on the 4N54 display blanks 
(turns off) the displayed hexadecimal information without 
disturbing the contents of display memory. The display 
is blanked at a minimum threshold level of 3.5 volts. This 
may be easily achieved by using an open collectorTTL gate 
and a pull-up resistor. For example, (1/6) 7416 hexinverter 
buffer/driver and a 120 ohm pull-up resistor will provide 
sufficient drive to blank eight displays. The size of the 
blanking pull-up resistor may be calculated from the 
following formula, where N is the number of digits: 

Rbiank = (Vcc - 3.5V)/[N (1 .0mA)] 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as 
the BCD data. The decimal point LED is driven by the on- 
board IC. 

The ESD susceptibility of the IC devices is Class A of 
MIL-STD-883 or Class 2 of DOD-STD-1686 and DOD- 
HDBK-263. 

MECHANICAL 

4N51-4N54 series displays are hermetically tested for use 
in environments which require a high reliability device. 
These displays are designed and tested to meet a helium 



leak rate of 5 x 10-8 CC/SEC and a fluorocarbon gross 
leak bubble test. 

These displays may be mounted by soldering directly to a 
printed circuit board or inserted into a socket. The lead- 
to-lead pin spacing is 2.54mm (0.100 inch) and the lead 
row spacing is 15.24mm (0.600 inch). These displays may 
be end stacked with 2.54mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit, right 
angle mounting) may be used. 

The primary thermal path for power dissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +100°C, it is important to 
maintain a case-to-ambient thermal resistance of less 
than 35°C/watt as measured on top of display pin 3. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

PRECONDITIONING 

4N51-4N54 series displays are 100% preconditioned by 24 
hour storage at 125° C. 

CONTRAST ENHANCEMENT 

The 4N51-4N54 displays have been designed to providethe 
maximum posible ON/OFF contrast when placed behind 
an appropriate contrast enhancement filter. Some 
suggested filters are Panelgraphic Ruby Red 60 and Dark 
Red 63, SGL Homalite H100-1605, 3M Light Control Film 
and Polaroid HRCP Red Circular Polarizing Filter. For 
further information see Hewlett-Packard Application Note 
1015. 
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Solid State Over Range Display 



For display applications requiring a ±, 1, or decimal point designation, the 4N53 over range display is available. This 
display module comes in the same package as the 4N51-4N54 series numeric display and is completely compatible with it. 



Package Dimensions^ 
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Electrical/Optical Characteristics^ 

4N53 (Ta = ~55°C to +100°C, Unless Otherwise Specified) 




Figure 9. Typical Driving Circuit. 
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t 


2,3 
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X 
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^ 
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X 


H 


1 


X 


H 


X 


X 


DecirnaJ PoJnt 


X 
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t 



NOTES: L: 
H: 
X 



Line switching transistor in Figure 9 cutoff. 
Line switching transistor in Figure 9 saturated. 
'Don't care' 



DeSCRIFTJON 


SYMBOL 


TEST CONDITIONS 


MIN 


typ 


MAX 


UNIT 


Forward Vortage per LED 


^F 


fp«=lOitiA 




i.e 


2.0 


V 


Power dissipation 


^T 


l|r «lOmA 
an diodes Nt 




280 


320 


mW 


Luminous Intensity per LtO Cdigit average) 


ip 


Ip-emA 

Tc - as'^c 


40 


85 




m^ 


Peak wavelength 


^peak 


Tc * 25<»C 




655 




t\m 


DomSnartt Wavelength 


Xd 


Tc = 250C 




640 




nm 


Weight * * 








1.0 




art^ 



Recommended Operating 
Conditions* 





SYMBOL 


M>N 


NOM 


MAX 


UNIT 


LEO supply voit^e 


Vcq 


4,6 


5.0 


6.6 


V 


Forward currer»t, «ach LeO 


*F 




6.0 


to 


mA 



NOTE: 

LED current must be externally limited. Refer to Figure 9 

for recommended resistor values. 
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Absolute Maximum Ratings * 



DESCRIPTION 


SYMBOL 


MIN. 


MAX. 


UNIT 


Storage temperature, ambient 


Ts 


*65 


+126 


»c 


Operating temperature^ ambient 


Ta 


-55 


+100 


""C 


Forward current^ each LED 


^F 




10 


mA 


Reverse voltage, each LEO 


vr 




4 


V 



7-186 



High Reliability Testing 

Two standard reliability testing programs are available. 
The military program provides QPL parts that comply to 
MIL-D-87157 Quality Level A, per Tables I, II, Ilia, and IVa. 
A second program is an HP modification to the full 
conformance program and offers the 100% screening 
portion of Level A, Table I, and Group A, Table II. In 
addition, a MIL-D-87157 Level B equivalent testing pro- 
gram is available upon request. 



PART MARKING SYSTEM 



Standard Product 


Vlith T^ble 1 
andil 


WithTablisI, 
li» iUa and IVa 


PREFERRED PART NyMBER SYSTEM 


4N51 
4N52 
4N54 
4N53 


4I51TXV 

ifcTXV 
4N54TXV 
4N53TXV 


M87157/0di^01ACX 
M871 57/001 02ACX 
M871 57/001 03 ACX 
M87157/00104ACX 



100% Screening 



TABLE I. 
QUALITY LEVEL A OF MIL-D-87157 



Test Screen 


MlL-STD-750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5956-7572-52 


2. High Temperature Storage 


1032 


Ta ~ 125''C, Time = 24 hours 


3. Temperature Cycling 


1051 


Condition B, 10 Cycles, 15 Mm. Dwell 


4. Constant Acceleration 


2006 


10,000 G's at Yi orientation 


S. Fine Leak 


1071 


Condition H 


6. Gross Leak 


1071 


Condition C 


7. interim Electrical/Optical Testsl^l 


~~ 


Iv, \qc, Ibl, Ibh, iEL, \eh> 111, and Iih 
Ta«25'^C 


8. Burn-inlt3j 


1015 


Condition B at Vcc - 5V and cycle 
through logic at 1 character per second, 
TA = 100°C.t^ 160 hours 


9. Final Etectrioal Testl^l 


— 


Same as Step 7 


ID. Delta Determinations 


_ 


Alv ^ -20%, Alec = ± 10 mA, dfiH - ±10/uA 
andAlEH = ±13iuA 


11. External Visuafi"fl 


2009 





Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. 

3. Burn-in for the over range display shall use Condition B at a nominal Ip = 8 mA per LED, with all LEDs illuminated for t = 160 hours 
minimum. 

TABLE II 

GROUP A ELECTRICAL TESTS — MIL-D-87157 



Test 


Parameters 


LTPD 


Subgrou|> 1 

DC electrical Te^ts ai 25'^C^^ 1 


Iv, IcCt lau Jen, Iel, \eh, lii» and Iih and 
visual function, Ta - ZS^'C 


5 


Subgroup 2 

DC Electrical Tests at High 
Temperaturehl 


Same as Subgroup 1 , except delete Iv and visual 
function. Ta^+IOO^C 


7 


Subgroup 3 

DC Electrical Tests at Low 
Temperature! "fl 


Same as Subgroup 1 , except delete fv and visual 
function. Ta~ -55° C 


7 


Subgroup 4, 5^ and 6 not applicable 






Subgroup 7 

Optical and Functional tests at 25* C 


Satisfied by Subgroup 1 


5 


Subgroup 8 

External Visual 


MlL-STD-883. Method 2009 


7 



1 . Limits and conditions are per the electrical/optical characteristics. 
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TABLE Ilia 
GROUP B, CLASS A AND B OF MIL-D-87157 



Test 


MIL-STD-750 
Method 


Conclitiofis 


Sample Size 


Subgroup 1 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Vfsual and 
Design VerHicattonHl 


20751^3 




1 Device/ 
Failures 


Subgroup 2^2,33 
Solderabiltty 


2026 


Ta = 245^ C for 6 seconds 


LTPD=15 


Subgroup 3 

Thermal Shock (Temp. Cycle) 


1051 


Condition 81, 15 Min. Dwell 


LTPD=^15 


Moisture Resistance^i 


1021 




Fine Leak 


1071 


Condition H 


Gross Leak 


1071 


Condition C 


Electrical/Optical End points i^) 


_ 


Iv, Ice, Ibl, \bh. Iel, Ieh, Iil, Iih and 
visual function. Ta- 26'=' C 


Subgroup 4 

Operating Lite Test (340 hrs.)l6) 


1027 


Ta ^ +100* C at Vcc ^ 5.0V and 
cycling through logic at 1 character 
per second. 


LTPD=10 


Efectricaf/Opticai EndpointslsJ 


— 


Same as Subgroup 3. 


Subgroup 5 

Non-operating (Storage) Life 
Test (340 hrs.) 


1032 


Ta-+125^C 


LTPD-10 


Electrical/Opticaf Endpolntsi^i 


— 


Same as Subgroup 3 



Notes: 

1. Visualinspection performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of 
leads required. 

4. Initial conditioning is a 15° inward bend, one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. 

6. Burn-in for the over range display shall use Condition B at a nominal Ip = 8 mA per LED, with all LEDs illuminated fort = 160 hours , 
minimum. 

7. Equivalent to MIL-STD-883, Method 2014. 
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TABLE IVa 
GROUP C, CLASS A AND B OF MIL-D-87157 



Test 


MIL-STD-750 
Method 


Conditions 


Sample 
size 


Ph ys!ial™Bl mliifl ns 


2066 




2 Devices/ 
Failures 


Subgroup 2C2|9] 
Lead Integrity 


2004 


Condition B2 


LTPD^IS 


Fine Leak 


1071 


Conditlol H 


Gross Leak 


1071 


Condition C 


Subgroup 3 

Shock 


2016 


1500G, Time = 0.5 ms, 5 blows In 
each orientation Xi, Yi, Zi 


LTPD^16 


Vibration, Variable Frequency 


2056 




Constant Aic|leratJon 


2006 


10,OO0GatYi orientation 


External VisualHl 


1010 or 1011 




Electrical/Optical Endpointsl^l 


^ 


Iv, icCt Ibl, Ibh* (el, Ibh> liL, IjH and vis- 
ual Function, Ta - 25° C 


Subgroup 4P.53 

Salt Atmosphere 


1041 




LTPD==15 


External VisuaiKi 


1010 or 1011 




Subgroup S 

Bond Strengthisi 


2037 


Condition A 


LTPD=20 

(C-0) 


Subgroup 6 

Operating Life Testis] 


1026 


Ta^+100°C 


X^IO 


Electrical/Optical Endpointsl^i 


— 


Same as Subgroup 3 



1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group inspection requirements, the 340 hour life tests 
may be continued on test to 1 000 hours in order to satisfy the Group C Life Test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. 

9. Initial conditioning is a 15° inward bend, three cycles. 
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HiKl 



HEWLETT 
PACKARD 



HERMETIC, NUMERIC AND HEXADECIMAL 
DISPLAYS FOR MILITARY APPLICATIONS 



HIGH EFFICIENCY RED 

Low Power 

High Brightness 

YELLOW 
High Performance g||en 



HDSP-07SX/078XTXV/078XTXVB 
HD$P-079X/079XTXV/079XTXVB 
HDSP-088X/088XTXV/08SXTXVB 
HDSP-098X/098XTXV/098XTXVB 



Features 



CONFORM TO MIL-D-87157, QUALITY LEVEL A 

TEST TABLES 

TRUE HERMETIC PACKAGE FOR HIGH 

EFFICIENCY RED AND YELLOW^] 

TXV AND TXVB VERSIONS AVAILABLE 

THREE CHARACTER OPTIONS 

Numeric, Hexadecimal, Over Range 

THREE COLORS 

High Efficiency Red, Yellow, 

High Performance Green 

4x7 DOT MATRIX CHARACTER 

HIGH EFFICIENCY RED, YELLOW, AND HIGH 

PERFORMANCE GREEN 

TWO HIGH EFFICIENCY RED OPTIONS 

Low Power, High Brightness 

PERFORMANCE GUARANTEED OVER 

TEMPERATURE 

HIGH TEMPERATURE STABILIZED 

GOLD PLATED LEADS 

MEMORY LATCH/DECODER/DRIVER 

TTL Compatible 

CATEGORIZED FOR LUMINOUS INTENSITY 




Description 



These solid state displays have a 7.4 mm (0.29 inch) dot 
matrix character and an onboard IC with data memory 
latch/decoder and LED drivers in a glass/ceramic package. 

Devices 



The hermetic HDSP-078X,-079X/-088X displays utilize a 
solder glass frit seal. The HDSP-098X displays utilize an 
epoxy glass-to-ceramic seal. All packages conform to the 
hermeticity requirements of MIL-D-87157, the general spe- 
cification for LED displays. These displays are designed 
for use in military and aerospace applications. 

The numeric devices decode positive BCD logic into 
characters "0-9", a "— " sign, decimal point, and a test 
pattern. The hexadecimal devices decode positive BCD 
logic into 16 characters, "0-9, A-F". An input is provided on 
the hexadecimal devices to blank the display (all LEDs off) 
without losing the contents of the memory. 

The over range device displays "±1" and right hand 
decimal point and istypicallydrivenviaexternal switching 
transistors. 

Note: 

1. The HDSP-098X high performance green displays are epoxy 
sealed and conform to MrL-D-87157 hermeticity requirements. 



Part Number 
HDSP* 


Color 


Description 


Front 
View 


0781 /0781 TXV/0781 TXV B 
0782/0782TXV/0782TXVB 
0783/0763TXV/O783TXVB 
0784/0784TXV/07S4TXVB 


High-Efficiency Red 
tow Power 


Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadeclmai 


A 
B 
C 
D 


0791 /079 1 TXV/0791 TX V B 
0792/0792TXV/0792TXVB 
0783/0783TXV/0783TXVB 
0794/0794TXV/0794TXVB 


High-Efficiency Red 
High Brightness 


Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadecimal 


A 
B 
C 
D 


0881 /088 1 TXV/0881 TXVB 
0882/0882TXV/0882TXVB 
0883/0883TXV/0883TXVB 
0884/0884TXV/0884TXVB 


Yellow 


Numeric, Right Hand DP 
Numeric, Left Hand DP 
Over Range ±1 
Hexadecimal 


A 
B 
C 
D 


0981/0981TXV/0981TXVB 
0982/0982TXV/0982TXVB 
0983/0983TXV/0983TXVB 
0984/0984TXV/0984TXVB 


High Performance 
Green 


Numeric, Right Hand DP 
Numeric, Lett Hand DP 
Over Range ±1 
Hexadecimal 


A 
B 

D 
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Package Dimensions 



FRONT VIEW A 



FRONT VIEW B 




FRONT VIEW D 

1^10.2 MAX. I 
\*~ (0.400) ~*1 





runin ^~i 






f 1.5 
1 (0.06) 
7.4 f 


— .1^-. 

m 


: 




(0.29) 


• A ■ 


13.5 


♦ t 




1 • 

tf'0 b« 


(0.53) 






^'_ 


-5" 






13 


4.8 
r* H — (0.19) 





PIN 


FUNCTION 


NUMERIC 


HEXA- 
DECIMAL 


1 


Input 2 


tnput 2 


2 


Input 4 


lifiit 4 


3 


fnput 8 


mm 8 


4 


Decimal 
point 


Blanking 
control 


6 


tatcK 
enable 


Latch 
enable 


6 


Gfound 


Ground 


7 


Vcc 


Vcc 


8 


; Input 1 


Input 1 



COLOR 

CODElsl 



10.2 
(.400) 



REAR VIEW 

5 6 7 8 

fOMa 

rrrm luminous 

J IQWj X^ - INTENSITY 

HDSP ^^■^^°°"^ 

XXXH 

yyyyy^, „ QATE CODE 

^. 

"^PIN 1 KEY 



SIDE VIEW 



END VIEW 



4 3 2 1 




Notes: 

1. Dimensions in millimetres and (inches). 

2. Unless otherwise specified, the tolerance 
on all dimensions is ±.38 mm (±.015"). 

3. Digit center line is ±.25 mm (±.01") 
from package center line. 

4. Lead material is gold plated 

5. Color code for HDSP-088X/-098X series. 



0.08 TYP. 
,003) 



^\ I 0.5 ± 0.08 

~\ I (0.020 ± 0.( 

2.5 ± 0.13 TYP. 
(0.15 ± 0.005) 




LOGIC 
INPUT 



Figure!. Timing Diagram 



,J 



LATCH 
MEMORY 



MATRIX 
DECODER 



BLANKING'3I 
CONTROL 



GROUND 6- 



LEO 
MATRIX 
DRIVER 



LED 
MATRIX 



TRUTH TABLE | 


BCDDATAi^l 


NUMERIC 


HEXA- 
DECIMAL 


Xg 1 X^ 


x? 


X, 


' 1 ' 


L 


L 








L ; L 


L 


H 


\ 


; 




L 


H 


L 








L 


H 


H 








H 


L 


L 


H 






H 


t 


H 








H 


H 


L 








H 


H 


H 


.... 




H 


L 


L 


L 






H 


I L 


H 






H 


L 


H 


L 






H 


I 


H 


H 


(BLA^fK) 


B 


H 1 H 


L 


L 


(BLANK) 




H 


H 


L 


H 






H 


H 


H 


L 


(BLANK) 




H 


H 


H 


H 


(BLANK! 




DECIMAL PT (21 


ON 


V^p^L 


OFF 


Vop^H 


ENABLE^^l 


LOAD DATA 


Vg =L 


LATCH DATA 


Ve =^H 


BLAWKiMnP] 


OfSPLAYON 


^B ^^ 








DISPLAY-OFF 


Va "H 



Notes: 

1 . H = Logic High; L = Logic Low. With the enable input at logic high 
changes in BCD input logic levels have no effect upon display 
memory, displayed character, or DP. 

2. The decimal point input, DP, pertains only to the numeric displays. 

3. The blanking control input, B, pertains only to the hexadecimal 
displays. Blanking input has no effect upon display memory. 



Figure 2. Logic Block Diagram 
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Absolute Maximum Ratings 



Description 


Symbol 


Min. 


Max. 


Unit 


Storage temperature, ambient 


T, 


-65 


+125 


^C 


Operating temperature, ambient ^ 


Ta 


»65 


-MOO 


°0 


Supply voltage '^^'< 


Vcc 


-0,5 


+7.0 


V 


Voltage applied to Input logic, dp and enable pins 


VuVdp.Vi: 


-0.5 


V<r 


V 


Voltage applied to blanking input t^i 


Vb 


--0.5 


Vcc 


V 


Maximum solder temperature at 169mm (.062 inch) 
below seating plane; t ^ 5 seconds 


260 


^c 



Recommended Operating Conditions 



Description 


Symbol 


MIn. 


Norn. 


Max. 


Unit 


Supply Voltage 2: 


Vcc 


4.5 


6.0 


5.5 


V 


Operating temperature, ambient ''^■ 


Ta 


-66 




+100 


^c 


Enable Pulse Width 


tu 


100 






nsec 


Time data must be held before positive transition 
of enable line 


tst-rrjT 


50 






nsec 


Time data must be held after positive transition 
of enable line 


tuoi.o 


50 






nsec 


Enable pulse rise time 


tjl.H 






1.0 


msec 



Optical Characteristics at Ta = 25 °C, Vcc = 5.0V 



Device 


Description 


Symbol 


MIn. 


Typ, 


Max. 


Unit 


HDSP-078X 

Series 


luminous intensity p^r LED 

J Di^it Average >P,'t] 


Iv 


66 


140 




MCd 


Peak Wavelength 


KPEAK 




635 




nm 


Dominant Wavelengthl^i 


Ad 




626 




nm 


HD$P-079X 

Series 


Luminous Intensity per LED 
{Digit Average I [^•'^l 


Iv 


260 


620 




jwcd 


Peak Wavelength 


ApEAK 




635 




nm 


Dominant Wavelengtht^^ 


Ad 




626 




nm 


HDSP-08aX 

Series 


Luminous Intensity per LED 
(Digit Average i^^''*) 


Iv 


215 


490 




(jlC6 


Peak Wavelength 


ApEAK 




583 




nm 


Dominant Wavelength v^-^^ 


Ad 




685 




nm 


HO$P-098X 

Series 


Luminous Intensity per LED 
(Digit Average)t3.4| 


Iv 


298 


1100 




MCd 


Peak Wavelength 


ApEAK 




568 




nm 


Dominant Wavelength 


Ad 




574 




nm 



Notes: 

1 . The nominal thermal resistance of a display mounted in asocl<etthat is soldered onto a printed circuit board is R0ja = 50° C/W/device. 
The device pacl<age thermal resistance is R0j-pin = IS^C/W/device. The thermal resistance device pin-to-ambient through the PC 
board should not exceed 35° C/W/device for operation at Ta = +100" 0. 

2. Voltage values are with respect to device ground, pin 6. 

3. These displays are categorized for luminous intensity v^^ith the intensity category designated by a letter code located on the back of the 
display package. Case temperature of the device immediately prior to the light measurement is equal to 25° C. 
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Electrical Characteristics,- (Ta=-55»c to +100=0 



description 


Symbol 


Test Conditions 


Min. 


Typ.m 


Max. 


Unit 


Supply HDSP-07aX Series 


Ice ""' 


Vcc ^ 5.5 V 
Characters "5." or "B" 
displayed 




78 


105 


mA 


Current HDSP-079X/-088X/ 
'098X Series 




120 


175 


Power HDSP-078X Series 


pt 


Vcc = 5.5 V 
Characters "5." or "B*' 
displayed 


'1 


390 


57af^^*^*^ 


mW 


Dissj pation H DSP-079XA088X/ 
-098X Series 


1 


690 


1 963- 


Logic, Enable and Blanking 
Low-Level input Voltage 


Vjl 


Vcc = 4.5 V 






0.8 


V 


Logic, Enable High-Level 
Input Voltage 


VlH 


2.0 






V 


Blanking High Voltage; 
Display Blanked 


Vbh 


2.3 






V 


Logic and Enable 
Low-Level Input Current 


IlL 


Vcc -^ 5.5 V 






-1.6 


mA 


Blanking Low-Level Input Current 


IBL 


Vit^0.4V 






-10 


mA 


Logic, Enable and Blanking 
High-Level Input Current 


llH 


Vcc = 5.5 V 
ViH-=2.4V 






+40 


mA 


V^eight 








1.0 




gm 


L|ak Rate 










5 X 10-S 


cc/sec. 



Notes: 

4. The luminous intensity at a specific operating ambient temperature, 

Iv(Ta) nnay be approximated from the following expotential 

equation: Iv(Ta = lv(25° C) e[k(TA-25°C)i. 



Device 


K 


HDSP-078X Series 
HDSP-079X Series 


-0.0131/° C 


HDSP-088X Series 


-0.0112/° C 


HDSP-098X Series 


-0.0104/° C 



The dominant wavelength, k^, is derived from the CIE 
Chromaticity Diagram and is that single wavelength which de- 
fines the color of the device. 

The HDSP-088X and HDSP-098X series devices are categor- 
ized as to dominant wavelength with the category disignated 
by a number on the back side of the display package. 
All typical values at Vcc = 5.0 V and Ta = 25° C. 



Operational Considerations 

ELECTRICAL 

These devices use a modified 4 x 7 dot matrix of light 
emitting diodes to display decimal/hexadecimal numeric 
information. The high efficiency red and yellow displays 
use GaAsP/GaP LEDs and the high performance green 
displays use GaP/GaP LEDs. The LEDs are driven by 
constant current drivers, BCD information is accepted by 
the display memory when the enable line is at logic low 
and the data is latched when the enable is at logic high. 
Using the enable pulse width and data setup and hold 
times listed in the Recommended Operating Conditions 
allows data to be clocked into an array of displays at 6.7 
MHz rate. 

The decimal point input is active low true and this data is 
latched into the display memory in the same fashion as 
the BCD data. The decimal point LED is driven by the on- 
board IC. 

The blanking control input on the hexadecimal displays 
blanks (turns off) the displayed information without 
disturbing the contents of display memory. The display Is 
blanked at a minimum threshold level of 2.0 volts. When 
blanked, the display standby power is nominally 250 mW 
atTA = 25°C. 

The ESD susceptibility of the IC devices is Class A of MIL- 
STD-883 or Class 2 of DOD-STD-1686 and DOD-HDBK- 
263. 



MECHANICAL 

These displays are hermetically sealed for use in environ- 
ments that require a high reliability device. These displays 
are designed and tested to meet a helium leak rate of 5 x 
1 0-8 cc/sec. 

These displays may be mounted by soldering directly to a 
printed circuit board or insertion into a socket. The lead-to- 
lead pin spacing is 2.54 mm (0.100 inch) and the lead row 
spacing is 15.24 mm (0.600 inch). These displays may be 
end stacked with 2.54 mm (0.100 inch) spacing between 
outside pins of adjacent displays. Sockets such as Augat 
324-AG2D (3 digits) or Augat 508-AG8D (one digit/right 
angle mounting) may be used. 

The primary thermal path for powerdissipation is through 
the device leads. Therefore, to insure reliable operation up 
to an ambient temperature of +100° C, It is important to 
maintain a base-to-ambient thermal resistance of less 
than 35° C watt/device as measured on top of display 
pin 3. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formijiated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, Gene- 
solv DI-15, Genesolv DE-15. 
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PRECONDITIONING 

These displays are 100% preconditioned by 24 hour stor- 
age at 125° C. 

CONTRAST ENHANCEMENT 

These display devices are designed to provide an 
optimum ON/OFF contrast when placed behind an 
appropriate contrast enhancement filter. The following 
filters are suggested: 



Display 
Cotor 


Ambrent Ughtlug | 


Dim 


Moderate 


Bright 


HDSP-088X 
Yellow 


Panelgraphic Yellow 27 
Chequers Amber 107 


Polaroid HNCP 37 
3M Light Control Film 

Panelgraphic Gray 10 
Chequers Grey 105 


Polaroid Gray HNCPIO 
HOYA Yellowfsh-Orange 

HIF-608-3Y 
Marks Gray 

MCP-OSOI-^-IO 


HDSP-078XA079X 
HER 


Panelgraphic Ruby Red 60 
Chequers Red 112 


Polaroid Gray HNCF10 
HOYA Reddish-Orange 

HLF-608-5R 
Marks Gray 

MCP-0301-8'10 
Marks Reddish-Orange 

MCP-0201-2-22 


HDSF-09aX 
HP Green 


Panelgraphic Green 4S 
Chequers Green 107 


Polaroid Gray HNCPIO 
HOYA Yeflow-Green 

HLF-eOS-lG 
Marks Yellow-Green 

MCP-010V5-12 



Over Range Display 

The over range devices display "±1" and decimal point. 
The character height and package configuration are the 
same as the numeric and hexadecimal devices. Character 
selection is obtained via external switching transistors 
and current limiting resistors. 

Absolute Maximum Ratings 



DescrlptiOfi 


Symbol 


MIn. 


Max, 


Unit 


Storage Temperature, 
Ambient 


Ts 


-6$ 


+125 


^C 


Operating Temperature 
Ambient 


Ta 


-55 


+100 


^c 


Forward Current, 
Each LED 


If 




10 


mA 


Reverse Voltage, 
Each LED 


Vft 




5 


V 



Character 


Pin 1 


1 


2,3 


4 


8 


+ 


1 


X 


X 


1 


^ 





X 


X 


1 


1 


X 


1 


X 


X 


Decirr^af Point 


X 


X 


1 


X 


Slank 





0' 









Notes: 

0: Line switching transistor in Figure 7 cutoff. 
1: Line switching transistor in Figure 7 saturated. 
X: 'don't care' 



Package Dimensions 



FRONT VIEW C 
10.2. 
(0.400) 
_ 7 6 5 

-runinj-L- 




xra;oxr- 

12 3- 

Note: 

1. Dimensions in millimetres and (inches). 



= 7 Vcc = 5.0V 



Pin 


FiJ ruction 


1 


Ffus 


2 


Numeral One 


3 


Numeral One 


4 


OF. 


5 


Open 


6 


Open 


7 


Vcc 


^ 


Minus/Pfus 




AA -\ 



Figure 3. Typical Driving Circuit 
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Luminous Intensity Per LED 

(Digit Average) at Ta = 25°C 



Recommended 
Operating Conditions vcc 



^5.0V 



Device 


Test ciliiill 


MIn. 


iiHr 


"^''Oilts ^ 


HDSP-0783 


Ifr = 2lPmA 


66 


14P 


MCd 


If =^ 8 mA 




620 


fxCd 


HQ3P-0i83 


If^8 mA 


215 


49jQ:::;::i 


iticd 


HDSP-O^P 


If ~ 8 mA 


ml 


1100 1 


liiiN 



Electrical Characteristics 



Device 


Forward 

Current Per 

tEO, mA 


Resistor Value 


Ri 


R2 


R3 


low Power 


2.8 


1300 


2mm 


:i::::i00 


HDSP-0783 High 

Brightness 


8 


360 


p7 


'Is II 


HDSP-0883 


8 


360 


36 


56 


HDSP-0983 


8 


360 


30 


43 



(TA = -55°Cto+100°C) 



Device 


Description 


Symbol 


Test Condition 


MIn. 


Typ. 


%ax. 


Units 


HDSP-oraa 


Power Dissipation 
tall LEDs llluminatecl) 


pt 


If = 2.8 mA 




72 




mVU 


If = 8 mA 




224 


282 


Forward Voltage 
per LED 


Vf 


If ^ 2.8 mA 




1.6 




V 


If^8 mA 




1J5 


2.2 


HDSP-0a83 


Power Dissipation 
{all LEDs Illuminated) 


Pt 


If ^ 8 mA 




237 


282 


mW 


Forward Voltage per LED 


Vf 




1.90 


2.2 


V 


HDSP-09S3 


Power Dissipation 
(all LEDs illuminated) 


Pt 


Ip = 8 mA 




243 


282 


mW 


Forward Voltage per LED 


Vf 




1.85 


2.2 


V 



High Reliability Testing 

Two standard reliability testing programs are available. 
The TXVB program is in conformance with Quality Level A 
Test Tables of MIL-D-87157 for hermetically sealed displays 
with 100% screening tests. A TXVB product is tested to 
Tables I, 11, Ilia, and IVa. A second program is an HP 
modification to the full conformance program and offers 
the 100% screening portion of Level A, Table I, and Group 
A. Table II. 



PART MARKING SYSTEM 





With Table 1 


With Tables 1, 


Standard Product 


and it 


II, Ilia and IVa 


HDSP-07SX 


HDSP-078XTXV 


HDSP-078XTXVB 


HDSP-079X 


HDSP-079XTXV 


HDSP'079XTXVB 


HDSP-088X 


HDSP-088XTXV 


HDSP-088XTXVB 


HDSP-098X 


HDSP-098XTXV 


HDSP-09$XTXVB 



100% Screening 



TABLE L QUALITY LEVEL A OF MIL-D-87157 



Te$t Screen 


MIL-STD-755 
Method 


Conditions 


1 . Preoap Visual 


2072 


interpreted by HP Procedure 5956-7572-52 


2. High Temperature Storage 


1032 


Ta == 125'' C, Time = 24 hours 


3, Temperature Cycling 


1051 


Condition B, 10 Cycles, 15 Min. Dwell 


4. Constant Acceleration 


2006 


10,000 G at Yi orientation 


5. Fine Leak 


1071 


Condition H 


6. Gross Leak 


1071 


Condition C 


7. Interim Electrical/Optical Testsi^l 


— 


fv, Ice, Ibl, 1bh> Iel, Ieh. III. and Iih 
Ta=^25^C 


a Burn-lni^'Sj 


1015 


Condition B at Vcc = 5V and cycle 
through logic at 1 character per second. 
Ta- 100° C,t« 160 hours 


9, Final Electricaf Testi^i 


— 


Same as Step 7 


10. Delta Determinations 


— 


J^lv ^ -20%, -ilcc -- ± 10 mA, Mm ^ ±10juA 
and AleH = ±l3^A 


11. External Visuaini 


2009 





Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. 

3. Burn-in for the over range display shall use Condition B at a nominal Ip = 
minimum. 



8 mA per LED, with all LEDs illuminated for T = 160 hours 
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TABLE II 
GROUP A ELECTRICAL TESTS - MIL-D-87157 



Test 


Parameters 


LTPD 


Subgroup 1 

DC Electrical Tests at 25''C ^ = 


Iv, tec. Ibl Ibh, \bi, l£H, iiLt and hn and 
visual function, Ta - 25*0 


5 


Subgroup 2 

DO Efectrical Tests at High 
Temperature!"' ^ 


Same as Subgroup 1, except delete Iv and visual 
function. Ta" +100^*0 


7 


Subgroup 3 

DC Electrical Tests at Low 
Temperature^* 


Same as Subgroup 1 , except delete iv and visual 
function. Ta^ -55° 


7 


Subgroup 4^ $, and 6 not applicable 






Subgroup 7 

Optical and Functional Tests at 25'' 


Satisfied by Subgroup 1 


5 


Subgroup 8 

External Visual 


MIL-STD-883, Method 2009 


7 



Notes: 

1 . Limits and conditions are per the electrical/optical characteristics. 



TABLE Ilia 
GROUP B, CLASS A AND B OF MIL-D-87157 



Test 


MlL-STD-750 
Method 


Conditions 


Sample Size 


Subgroup t 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual and Design 
VerificationHI 


207517] 




1 Device/ 
Failures 


Subgroup 2£2,33 

Solderability 


2026 


Ta ~ 245° for 5 seconds 


LTPD-^15 


Subgroup 3 

Thermal Shock iTemp. Cycle) 


1051 


Condition B1, 15 mln. Dwell 


ITPD ^ 15 


Moisture Resistance W 


1021 




Fine teak 


1071 


Condition H 


Gross Leak 


1071 


Condition C 


Electrical/Optical EndpointsC^I 


^ 


Iv, Ice, Ibl, \bh, \bu Ieh, Iil, \m and 
visual function. Ta - 25'' 


Subgroup 4 

Operating Life Test (340 hrs.)l^l 


1027 


Ta - "MOO^C at Vcc - 5,0V and 
cycling through logic at 1 character 
per second. 


ITFD^IO 


Electrical/Optical Endpointsl^l 


— 


Same as Subgroup 3, 


Subgroup 5 

Non-operating (Storage) Life 
Test (340 hrs.) 


1032 


Ta«= ^126^0 


LTPD ^ 10 


Electrical/Optical Endpointsf^j 


- 


Same as Subgroup 3 



Notes: 

1. Visualinspection performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of 
leads required. 

4. Initial conditioning is a 15° inward bend, one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. 

6. Burn-in for the over range display shall use Condition B at a nominal Ip ± 8 mA with '+' illuminated for t = 160 hours. 

7. Equivalent to MIL-STD-883, Method 2014 
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TABLE IVa 
GROUP C, CLASS A AND B OF MIL-D-87157 



Test 


Method 


Conditions 


Sample 
Size 


Sul>droup 1 

Physical Dimensions 


^^^^^^ ^^^:||| III 




2 Devices/ 
Failures 


subgroup 2C2.7;9J 

Lead Integrity 


2004 


Condition B2 


LTPD = 15 


Fine Leal< 


1071 


Condition H 


dii^s Leak 


1071 


Condition C 


Subgroup 3 

Shock 


2016 


1500G, Time - 0.5 ms, 5 blows in 
each orientation Xi, Y^,Z^ 


LTPD=^15 


Vibration, Variable Frequency 


2056 




Constant Acceleration 


2006 


1O,000Q:;at Yi orientation 


External Visuall^l 


1010 or 1011 




Electrical/Optical Endpolntsl^l 


— 


Iv, Ice, Ibl, Ibh, Iel, lEHr liLf liH and vis- 
ual Function, Ta^ 25^ C 


Subgroup 4C133 

Salt Atmosphere 


1041 




LTPD = 15 


External VisuaiKi 


1010or1011 




Subgroup 5 

Bond Strengthisi 


2037 


Condition A 


LTPD « 20 

(C-0) 


Subgroup € 

Operating LlfeTesti^i 


1026 


Ta^+100^C 


X^IO 


Electrical/Optical Endpoints^^l 


— 


Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in M I L-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group inspection requirements, the 340 hour life tests 
may be continued on test to 1 000 hours in order to satisfy the Group C Life Test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 
Group B and Group acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. 

9. Initial conditioning Is a 15° inward bend, 3 cycles. 
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HEWLETT 
PACKARD 



FOUR CHARACTER 

RED ALPHANUMERIC 

DISPLAY FOR EXTENDED 

TEMPERATURE APPLICATIONS 



HDSP-2010 

HDSP-2010TXV 

HDSP-2010TXVB 



Features 

• OPERATION GUARANTEED TO T^^ = -40°C 

• LEAK RATE GUARANTEED 

• TXVB VERSION CONFORMS TO MIL-D-87157 
QUALITY LEVEL A TEST TABLES 

• GOLD PLATED LEADS 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT DRIVERS 

• CERAMIC 7.62mm (.3 in.) DIP 
Integral Red Glass Contrast Filter 

• WIDE VIEWING ANGLE 

• END STACKABLE 4 CHARACTER PACKAGE 

• PIN ECONOMY 

12 Pins for 4 Characters 

• TTL COMPATIBLE 

• 5 X 7 LED MATRIX DISPLAYS FULL ASCII 
CODE 

• RUGGED, LONG OPERATING LIFE 

• CATEGORIZED FOR LUMINOUS INTENSITY 
Assures Ease of Package to 

Package Brightness Matching 



Package Dimensions 



17,7 WAX. 
(.69$) 



t 

j SEE NOTE 4 

7.87 J 

I.3T0) 






I I 

^ -1 \- 



pm 1 (vtAftKED BV 
DOT OH BACK OF 

PACKAGE. 



I I I I I 

-+ 2 M-^.-sH ^ 4 I 

I I I I I 



7.2$ 
(290) 



6.08 
(,200) 



„ 1.27 -*J3 



Hmjlttl 



2.54 
(.100J 



6.85 
(,270) 




Description 



The HDSP-2010 display is designed for use in 
applications requiring higli reliability. The character font 
is a 3.8mm (0.15 inch) 5 x 7 red LED array for displaying 
alphanumeric information. The device is available in 4 
character clusters and is packaged in a 12-pin dual-in-line 
type package. An on-board SIPO (serial-in-parallel-out) 
7-bit shift register associated with each digit controls 
constant current LED row drivers. Full character display is 
achieved by external column strobing. The constant 
current LED drivers are externally programmable and 
typically capable of sinking 13.5mA peak per diode. 
Applications include interactive I/O terminals, avionics, 
portable telecommunications gear, and hand held 
equipment requiring alphanumeric displays. 



PIN 


FUNCTION 


PIN 


FUNCTION 




COLUMN 1 


7 


DATA OUT 




COLUMN 2 


8 


Vb 




COLUMN 3 


9 


Vcc 




COLUMN 4 


10 


CLOCK 


^ COLUMNS 


11 


GROUND 




INT. CONNECT* 


12 


DATA IN 



*D0 NOT CONNECT Oft USE 



.54*. 08 
^020t,003) 



2.54f.l3TVl>. 
- (.100 fc.005) 
NON ACOUM, 



NOTES; 

1. 0(MEN$JONS m wm iln(*>es). 

Z UNLESS OTHEftWJSe SPECiFJED THE 

TOLERANCE ON ALtOfMENSIONS 

f$i,38mm(i.0m 

3. LEAD MATERIAL ($ OOiD PLATED 
COPPER ALLOY. 

4. CHARACTERS ARE CENTERED 
WITH RESPECT TO LEADS WIT«(M 
^.13innt (-:<005"). 



7.62 
"(,300)" 
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Absolute Maximum Ratings 

Supply Voltage Vcc to Ground -0.5V to 6.0V 

Inputs, Data Out and Vb -0.5V to Vcc 

Column Input Voltage, VcoL -0.5V to +6.0V 

Free Air Operating Temperature 
Range, Ta*'' -40°C to +85°C 

Recommended Operating Conditions 



storage Temperature Range, Ts -55° C to +100° 

Maximum Allowable Power Dissipation 

atTA = 25°C*'''''' 1.29 Watts 

Maximum Solder Temperature 1.59mm (.063") 

Below Seating Plane t<5 sees 260° C 



Parameter 


Symbol 


Min. 


Norn. 


Max. 


Units 


Supply Voltage 


Vcc 


4.75 


5.0 


5.25 


V 


Data Out Current, Low State 


lot. 






1.6 


mA 


Data Out Current, HIghState 


loH 






-0.5 


mA 


Column Input Voltage, Column On 


Vcoi. 


2.6 




3.5 


V 


Setup Time 


tsetup 


70 


45 




ns 


Hold Time 


thold 


30 







ns 


Width of Clock 


tw(Clock) 


75 






ns 


Clock Frequency 


fclock 







3 


MHz 


Clock Transition Time 


tlHL 






200 


ns 


Free Air Operating Temperature Range 


Ta 


-40 




85 


°C 



Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified.) 



Description 


Symbol 


Test Conditions 


Min. 


Typ.* 


Max. 


Units 


Supply Current 


Ice 


Vcc - 5,25V 
VcLOCK = Vdata = 2.4V 
All SR Stages = 
Logical 1 


Vb = 0.4V 




45 


60 


mA 


Vb = 2,4V 




73 


95 


mA 


Column Current at any Column Input 


tCOL 


Vcc = 5.25V 
VcOL = 3.5V 
All SR Stages = Logical 1 


Vb = 0.4V 






500 


mA 


Column Current at any Column Input 


ICOL 


Vb = 2,4V 




350 


435 


mA 


Peak Luminous Intensity per LED'^'^' 
(Character Average) 


IvPEAK 


Vcc = 5.0V, VcoL - 3.5V 
Ti = 25''C('*i Vb = 2.4V 


105 


200 




ficd 


Vb, Clock or Data Input Threshold High 


VlH 


Vcc = VcOL = 4.75V 


2.0 






V 


Vb, Data Input Threshold Low 


ViL 






0,8 


V 


Clock Threshold Low 


ViL 






0,6 


V 


Input Current Logical 1 


Vb. Clock 


llH 


Vcc ^ 5.25V, V|H = 2.4V 




20 


80 


mA 




Data In 


llH 




10 


40 


^A 


Input Current Logical 


Vb, Clock 


IlL 


Vcc = 5.25V, ViL = 0.4V 




-500 


-800 


M 




Data In 


ilL 




-250 


-400 


mA 


Data Out Voltage 


VOH 


Vcc = 4.75V, loH = -0.5mA, VcOL = OV 


2.4 


3,4 




V 


Vol 


Vcc = 4.75V, loL = 1.6mA,VcoL = OV 




0.2 


0.4 


V 


Power Dissipation Per Package** 


Pd 


Vcc = 5.0V, VcoL = 3.5V 17.5% DP 
15 LEDs on per character, Vb = 2.4V 




.74 




w 


Peak Wavelength 


Apeak 






656 




nm 


Dominant V\/avelengthl^l 


Xd 






640 




nm 


Thermal Resistance IC 
Junction-to-Case 


R0J-C 






25 




^C/W/ 
Device 


Leak Rate 










5x10-^ 


cc/s 



*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless otherwise noted. 
"Power dissipation per package with 4 characters illuminated. 

1. Operation above 85°C ambient is possible provided the following conditions are met. The junction temperature should not exceed 125° G 
Tj and the case temperature as measured at pin 1 or the back of the display should not exceed 100°C Tc- 

2. The device should be derated linearly above 50° C at 16.7 mW/° C. This derating is based on a device mounted in a socket having a thermal 
resistance from case to ambient at 35° C/W per device. See Figure 2 for power deratings based on a lower thermal resistances. 

3. The characters are categorized for Luminous Intensity with the category designated by a letter code on the bottom of the 
package. 

4. Ti refers to the initial case temperature of the device immediately prior to the light measurement. 

5. Dominant wavelength Ad, is derived from the CIE chromaticity diagram, and represents the single wavelength which defines the color 
of the device. 

6. Maximum allowable dissipation is derived from Vcc = Vb = 5.25 Volts, Vcol = 3.5V, 20 LEDs on per character, 20% DF. 

7. The luminous stearance of the LED may be calculated using the following relationships: 
Lv (cd/m2) = Iv (Candela/A (Metre)2 

Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 
A = 5.3 X 10-8 M2 = 5.8 X 10-7 (Foot)2 



7-199 



: y'l.5V ^^1.5V ■y'^.5 



^HOLD 
DATA IN 1.5V 



r 



i 



1.5V 
-10% 



r 



f 



v.. 



Parameter 


Condition 


Min. 


Typ. 


IVIax, 


Units 


f clock 
CLOCK Rate 








3 


MHz 


tpLH, tfHL 

Propagation 
delay CLOCK 
to DATA OUT 


Cl = 16pF 
Rt^2.4Kn 






125 


ns 



Figure 1. Switching Characteristics. QJqq = 5V, 
TA = -43°Cto+70°C) 



iVlechanlcal and 
Thermal Considerations 

The HDSP-2010 is available in astandard 12 lead ceramic- 
glass dual in-line package. It is designed for plugging into 
DIP sockets or soldering into PC boards. The packages 
may be horizontally or vertically stacked for character 
arrays of any desired size. 

The HDSP-2010 can be operated over a wide range of 
temperature and supply voltages. Power reduction can be 
achieved by either decreasing Vcol or decreasing the 
average drive current through pulse width modulation 
of Vb. 

The HDSP-2010 display has a glass lens. A 
front panel contrast filter is desirable in most actual 
display applications. Some suggested filters are Panel 
graphic Ruby Red 60, SGL Homalite H100-1605 Red and 



3M Light Control Film (louvered filters). OCLI Sungard 
optically coated glass filters offer superior contrast 
enhancement. 

Post solder cleaning may be accomplished using water, 
Freon/alcohol mixtures formulated for vapor cleaning 
processing (up to 2 minutes in vapors at boiling) or 
Freon/alcohol mixtures formulated for room temperature 
cleaning. Suggested solvents: Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15. 

Electrical Description 

The HDSP-2010 display provides on-board storage of 
decoded column data and constant current sinking row 
drivers for each of 28 rows in the 4 character display. The 
device consists of four LED matrices and two integrated 
circuits that form a 28-bit serial input-parallel output 
(SIPO) shift register, see Figure 5. Each character is a 
5x7 diode array arranged with the cathodes of each row 
connected to one constant current sinking output of the 
SIPO shift register. The anodes of each column are 
connected together, with the same column of each of the 
4 characters connected together (i.e. column 1 of all four 
characters are connected to pin 1). Any LED within any 
character may be addressed by shifting data to the 
appropriate shift register location and applying a voltage 
to the appropriate column. 

Associated with each shift register location is a constant 
current sinking LED driver, capable of sinking a nominal 
13.5 mA. A logical 1 loaded into a shift register location 
enables the current source at that location. A voltage 
applied to the appropriate column input turns on the 
desired LED. 

The display is column strobed on a 1 of 5 basis by loading 
7 bits of row data per character for a selected column. The 
data is shifted through the SIPO shift register, one bit 
location for each high-to-low transition of the clock. When 
the HDSP-2010 display is operated with pin 1 in the lower 
left hand corner, the first bit that is loaded into the SIPO 
shift register will be the information for row 7 of the right 
most character. The 28th bit loaded into the SIPO shift 
register will be the information for row 1 of the left most 
character. When the 28 bits of row data for column 1 have 
been loaded into the SIPO shift register, the first column is 
energized for a time period, T, illuminating column 1 in all 
four characters. Column 1 is turned off and the process is 
repeated for columns 2 through 5. 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 2. l\/laximum Allowable Power 
Dissipation vs. Temperature. 




Ta - AMBIENT TEMPERATURE - °C 

Figure 3. Relative Luminous Intensity 
vs. Temperature. 
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ON 



1.0 2.0 2.6 3.0 4.0 

Vcol - COLUMN voltage - v 

Figure 4. Peak Column Current 
vs. Column Voltage. 
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SERIAL 
DECODED 
DATA 
{NPUT 



28 BIT SIPO SHIFT 

REGISTER 
DATA LOCATIONS 
8 - 14 15-21 22-28 



SERIAL 
DECODED 
' DATA 
OUTPUT 



E5 



z 



ml^ 



COLUMN DRIVE IMPUTS 

Figure 5. Block Diagram of the l-IDSP-2010 Display 

The time frame allotted per column is (t + T) and the 
minimum recommended refresh rate for a flicker free 
display is 100 Hz, so that (t + T) < 2 ms. If the display is 
operated at the 3 MHz maximum clock rate, it is possible to 
maintain t«T. Fordisplay strings of 24characters or less, 
the LED on time DF will be approximately 19.4%. For 
longer display strings, operation of the display with DF 

100% Screening 



approximately 10% will provide adequate light output for 
indoor applications. 

The 28th stage of the SIPO shift register is connected to 
the Data Output, which is designed to interface directly to 
the Data Input of the next HDSP-2010 in the display string. 

The Vb input may be used to control the apparent 
brightness of the display. A logic high applied to the Vb 
input enables the display to be turned ON, and a logic low 
blanks the display by disabling the constant current LED 
drivers. Therefore, the time average luminous intensity of 
the display can be varied by pulse width modulation of Vb. 
For application and drive circuit information refer to HP 
Application Note 1016. 

The ESD susceptibility of these 10 devices is Class A of 
MIL-STD-883 or Class 2 of DOD-STD-1686 and DOD- 
HDBK-263. 

High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed displays with 100% 
screening tests. A TXVB product is tested to Tables 1 , 1 1, 1 1 la, 
and IVa. A second program is an HP modification to the full 
conformance program and offers the 100% screening por- 
tion of Level A, Table I, and Group A, Table II. 
PARTIVIARKING SYSTEIVI 



Standard Product 


With Table f 


With Tables 
1, il, flla, arid tVa 


HDSPJ010 


HDaP5010TXV 


HDSP-2010TXVB 



TABLE I. QUALITY LEVEL A OF iVIIL-D-87157 



Test Screen 


IVllt-STD-750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5956-7512-52 


2. High Temperature Storage 


1032 


Ta - 100° C, Time - 24 hours 


3. Temperature Cycling 


1051 


Ta ^ -55^0 to -hlOO^C.IO cycles. 15 miadwell 


4. Constant Acceleration 


2006 


10,000 G's at Yi orientation 


5, FmB Leak 


1071 


Condition H, Leak Rate < 5 x 10-7 cc/s 


6, Gross Leak 


1071 


Condition C, except fluid temperature 
shall be +100^^0 


7. Interim Efectrical/Optical Testsl^l 




Ice (atfB = 0.4V and 2.4V), IcOL (atVB^ 

0.4V and 2.4V) 

liH (Vb, Clock and Data In), In (Vb, Clock 

and Data In), loH, lot 

and Iv Peak. Vih and Vil inputs are 

guaranteed by the electronic shift regis* 

tertest.TA^25«C 


8, Burn-in! ^1 


1015 


Condition 8 at Vcc == Vb - 5.25V, Vcoi - 
3.5V.Ta = +85°C 
LED ON-Time Duty Factor ~ 5%, 
t-160 hours 


9. Final Electrical Testi^i 


-_ 


Same as Step 7 


10. Delta Determinations 




A\oc ^ ±6 mA, Mm (clock) = ±10 M 

AliH(Dataln)=^±10MA 

AlOH ^ ±10% of initial value and Alv - -20% 


11. External Visual n J 


2009 





Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. The loH and lot tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 
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TABLE II. GROUP A ELECTRICAL TESTS MIL-D-87157 



Test 


Parameters 


LTPD 


Subgroup 1 

DC Electrical Tests at 25"* O ^ . 


Ice iat Vb ^ D.4V and 2.4V). icoL 

iatVB = 04Vand24V) 

liH (Ve, Clock and Data In), lit (Vb, Clock and Data 

In), loH, lot Visual Function and Iv peak. Vih and Vjl 

inputs are guaranteed by the electronic shift 

register test. 


5 


Subgroup 2 

DC Electrical Tests at High 
Temperaturei ^ 1 


Same as Subgroup 1, except delete Iv and visual 
function. TA = "i-85^C 


7 


Subgroup 3 

DC Electrical Tests at low 
Temperaturelii 


Same as Subgroup 1 , except delete Iv and visual 
function. Ta = -40° C 


7 


Subgroup 4, 5} anti 6 not tested 






Subgroup 7 

Optical and Functional Tests at 25° C 


Satisfied by Subgroup 1 


5 


Subgroup B 

External Visual 


MIL-STD-883. Method 2009 


7 



Note: 

1. Limits and conditions are per the electrical/optical characteristics. The Ioh and lot tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 

TABLE Ilia. GROUP B, CLASS A AND B OF MIL-D-87157 



Test 


rWIL-$TD-7S0 
Method 


Conditions 


Sample Size 


Subgroup t 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual and 
Design Verification^] 


2075 1^^ 




1 Device/ 
Failures 


Subgroup ^tp] 
Solderabilily 


2026 


Ta - 245'' C for S seconds 


LTPD « 15 


Subgroup 3 

Thermal Shock (Temp. Cycle) 


1051 


TA==-65^Cto+100*C 
15 min. dvi/ell 


LTPD ==15 


Moisture f^bsistancet"^^ 


1021 




Fine Leak 


1071 


Condition H 


Gross Leak 


1071 


Condition C, except fluid temperature 
shall be +100^ C 


Electrical/Optical EndpolntsC^I 




lcc(atVB^0.4Vand2.4V)» 

tcoL (at Vb = 0.4V and 2.4V), 

Irn (Vb, ClocK and Data to), ht (Vb, 

Clock and Data In), Ioh, lot Visual 

Function and Iv peak. Vjh and Vil 

inputs are guaranteed by the electronic 

shift register test Ta = 25'' C 


Subgroup 4 

Operating Life Test (340 hrs.l 


1027 


Ta ^ +85^ C at Vcc = Vb ^ 5,25V, 
VcOL = 3.5V, LED ON-Time Duty Fac- 
tor -^5% 


LTPD - 10 


Electrical/Optical Endpoints?^] 


_ 


Same as Subgroup 3 


Subgroup 5 

Nori^operating (Storage) Life 
Test (340 hrs.) 


1032 


Ta = ^100°C 


LTPD ==10 


Electrical/Optical Endpoints^^l 


— 


Same as Subgroup 3 



Notes: 

1. Visual inspection is performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical re|ects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads 
required. 

4. Initial conditioning is a 15° inward bend for one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. The Iqh and Iql tests are the inverse of Vqh and Vql specified in 
the electrical characteristics. 

6. Equivalent to Ml L-STD-883, Method 2014 
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TABLE IVa. 
GROUP C, CLASS A AND B OF MiL-D-87157 



Test 


MiL-sTB-fil 

Method 


Conditions 


Sample 
Size 


Subgroup 1^^^ 
Physical Dimensions 


2066 




2 Devices/ 
Failures 


Subgroup 2C2] 

Lead integrity I7.9| 


2004 


Condition B2 


LTPD^IS 


Fine teal< 


1071 


Condition H 


Gross Leak 


1071 


Condition C, except fluid temperature 
shall be +100^0 


Subgroup 3 

Sliocl< 


2016 


1600G, Time ^ 0.5 ms, 5 blows In 
each orientation Xi , Yi , Zi 


LTPD==15 


Vibration, Variable Frequency 


2066 




Constant Acceleration 


2006 


10,OOOG at Yi orientation 


External Visual I'^i 


1010 or 1011 




Electrical/Optical Endpointsis] 




Ice (at Vb ^ 0.4V and 2.4V) 

ICOL(atVB^0.4Vand2,4V) 

liH (Vb, Clock and Data In) 

fit (Va, Clock and Data In) 

ioH> lot. Visual Function and Iv peak. 

ViH and Vit inputs are guaranteed by 

the electronic shift register 

tesiTA=^25^a 


Subgroup 4n»31 

Salt Atmosphere 


1041 




LTPD == 15 


External Visual HI 


1010 or 1011 




Subgroup S 

Bond Strengtbl^l 


2037 


Condition A 


LTPD=^20 

(C«0) 


Subgroup 6 

Operating Life Test S^l 


1026 


Ta ^ •f85''C at Vcc =^ Vb == 5.26V, 

VC0L-3.$V 


A = 10 


Electrical/Optical Endpointsi^l 


_ 


Same as Subgroui 3 



1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except In no case shall less than three displays be used to provide the number of leads 
required. 

3. Soiderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The Ioh and lot tests are the inverse of VoH and Vol specified in the 
electrical characteristics. 

9. Initial conditioning is a 15° inward bend for three cycles. 
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f=OUR CHARACTER 

3.8mm (0.15 inch) 

HERMETIC, SMART 
ALPHANUMERIC DISPLAY 


HMDL-2416 

HMDL-2416TXV 

HMDL-2416TXVB 



Features 



WIDE OPERATING TEMPERATURE RANGE 
-55° C to +100° C 

TRUE HERMETIC PACKAGE 

TXVB VERSION CONFORMS TO MIL-D-87157 
QUALITY LEVEL A TEST TABLES 

CMOS IC FOR LOW POWER 
CONSUMPTION 

SMART ALPHANUMERIC DISPLAY 
Built-in RAM, ASCII Decoder, and LED Drive 
Circuitry 

VERY FAST ACCESS TIME, 160 ns 

EXCELLENT ESD PROTECTION 
Built-in Protective Diodes 

FULL TTL COMPATIBILITY OVER 
OPERATING TEMPERATURE RANGE 

END-STACKABLE 

WIDE VIEWING ANGLE 

WAVE SOLDERABLE 



Description 



The HMDL-2416 is a smart 3.8 mm (0.15") four character, 
sixteen segment red GaAsP display. It is contairied in a 
hermetic 18 pin dual-in-line, glass sealed ceramic pack- 
age. The on-board CIVIOS IC contains memory, ASCII 
decoder, multiplexing circuitry, and drivers. It has a wide 
operating temperature range, and is fully TTL compatible, 
wave solderable, and highly reliable. This display is ideally 
suited for military and high reliability industrial applications 
where a rugged, reliable, easy-to-use alphanumeric display 
is required. 



Typical Applications 

• MILITARY EQUIPMENT 

• AVIONICS 

• HIGH RELIABILITY INDUSTRIAL EQUIPMENT 




Absolute Maximum Ratings 

Supply Voltage, Vcc to Ground -0.5 V to 7.0 V 

Input Voltage, 

Any Pin to Ground -0.5 V to Vcc + -5 V 

Free Air Operating 
Temperature Range, Ta .............. -55° to +100° C 

Storage Temperature, Is . • -65° to +125°C 

Maximum Solder Temperature, 1.59 mm (0.063 in.) 
below Seating Plane, t < 5 sec. 260° C 



ESD WARNING: The HMDL-2416 is implemented in a 
standard CMOS process with diode protection of all inputs. 
The ESD susceptibility of this IC device is Class A of MIL- 
STD-883 or Class 2 of DOD-STD-1686 and DOD-HDBK- 
263. Standard precautions for handling CMOS devices 
should be observed. 
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Package Dimensions 




il^iN 




PIN 


1 


NO. 


FUNCTION 


NO. 


FUNCTION 


1 


eil CHIP ENABLE 


10 


GND 


2 


CE? CHIP ENABLE 


11 


Do DATA INPUT:;!; is;;?: 


3 


eCR CLEAR 


12 


Di DATA INPUT 


4 


CUE CURSOR ENABLE 


13 


Dg DATA INPUT 


5 


CD CUft$OB SELECT 


14 


D3 DATA INPUT 





WR WRfTE 


15 


De DATA INPUT 


7 


Ai DIGIT SELECT 


16 


Ds DATA INPUT 


8 


Ad digit select 


17 


D4 DATA INPUT 


9 


Vcc 


16 


BC DISPLAY blank 



0,54 ±0.13 
(0.020 ±0.003) U- 



SEATING PLANE 



NOTES: 

1. DIMENSIONS IN mm (INCHES). 

2. UNLESS OTHERWISE SPECIFIED THE TOLERANCE ON ALL 
DIMENSIONS IS ±0.38 mm (0.015"). 

3. PIN 1 IS IDENTIFIED BY INK DOT ON BOTTOM OF PACKAGE. 



Recommended Operating Conditions 



Parameter 


Symbol 


Mln. 


Norn. 


Max. 


Units 


Supply Voltage 


Vcc 


45 


5.0 


5.5 


V 


Input Voltage High 


N/ih 


2.0 






V 


Input Voltage Low 


V|L 






0.8 


V 



DC Electrical Characteristics Over Operating Temperature Range 

TYPICAL VALUES 



Parameter 


Symbol 


Units 


-55° C 


25° C 


+100** c 


Test Condition 


Ice 4 digits on (10 seg/cllglt)^'^^ 


'cc 


mA 


120 


85 


70 


Vec = 5,0V 


tec Cursorl^.3.^1 


icc(CU) 


mA 


170 


125 


105 


Vec=5.ov 


Ice Blank 


ICC(BL) 


mA 


1.8 


1.5 


13 


Vcc = 5.0 V 
BL = 0.8V 


Input Current, Max. 


i|L 


ixk 


22 


17 


12 


Vcc -5.0 V 
VjN=^0.8V 


Thermal Resistance Junction to Case 


F5^J-C 


°C/W/ 
Device 




20 







GUARANTEED VALUES 



Parameter 


Symbol 


Units 


25^ C 
Vcc == 5 V 


Maximum Over 

Operating Temperature 

Range 

Vcc ^ 5.5 V 


Ice ^ <^>9'ts on (10 seg/cltgit)^'^! 


ice 


mA 


115 


167 


Ice Cursorl2,3.4] 


icc(cu) 


mA 


165 


225 


Ice Blank 


tcc(Bl) 


mA 


3.5 


8.0 


Input Current, Max. 


ht 


M 


30 


40 


Power Disslpationisi 


Po 


mW 


575 


918 


Leak Rate 


LR 


cc/sec 




5x10-8 



Notes: 

1. "%" illuminated in all four characters. 

2. Measured at five seconds. 

3. Cursor character is sixteen segments and DP on. 



4. Cursor operates continuously over operating temperature range. 

5. Power dissipation = Vqc * 'cc (10 seg.). 
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AC Timing Characteristics Over Temperature at Vcc = 4.5 V 



Symbol 


Description 


*20°C 


25* C 


70«C 


Unit9 


1 tAS 


Address Setup Time 


90 


115 


150 


ns 


2 twD 


Write Delay Time 


10 


15 


20 


ns 


3 tw 


Write Time 


80 


100 


130 


ns 


4 tDS 


Data Setup Time 


40 


60 


80 


,ns 


5 toH 


Data Hold Time 


40 


45 


50 v.: 


ns 


6 Uh 


Address Hold Time 


40 


45 


50 


ns 


7 tcEH 


Chip Enable Hold Time 


40 


45 


50 


ns 


8 tcES 


Chip Enable Setup Time 


90 


115 


150 


ns 


9 tcLR 


Clear Time 


2.4 


3,5 


4.0 


ms 


1(5 tACC 


Access Time 


130 


160 


200 


ns 




Refresh Rate 


420-790 


310^630 


270-550 


Hz 



Note: 1. These parameters are guaranteed by design but are not tested. 

Optical Characteristics 



Parameter 


Symbol 


Test Condition 


Min. 


lyp. 


Units 


Peak Luminous intensity per digit, 
8 segments on (character average) 


Iv Peak 


Vcc = 5.0 V 

"A" illuminated in 

all 4 digits (25^ C) 


0.2 


0.6 


mcd 


Peak Wavelength 


Xpeak 






655 


nm 


Dominant Wavelength 


Ad 






640 


nm 


Off Axis Viewing Angle 








±65 


degrees 


Digit Size 








3.81 


mm 



Timing Diagram 













® 


.•.•, 






^ 






-J 




CEi 
CE2 


\ 




T^2.0V 
^0.8V 




. ® 




















CE2 


L. 


© 

-^tcEH-*- 


r-2.0V 
X-0.8V 




■ r 


Ao 
Ai 
fTl 


i 


L. 


J 


^2 0V 

^0.8V 








,- ® 




-^tAH-^ 










r 


V 




Wr 




® 


T^2.0V 
- 0.8 V 






- n.® 1 












1 




Do-De 






)^ 


f~ ■ ' "— - 


~J 


rV2.0V 
^0.8 V 






-.0®^ 
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Character Font Description 



Relative Luminous intensity 
vs. Temperature 




^ 


"5 


^\ 


^"^--~ 



-60 -40 -20 20 40 60 80 100 
Ta - AMBIENT TEMPERATURE - (°C) 



Electrical Description 

Display Internal Block Diagram 

Figure 1 shows the internal block diagram for the 
HI\/IDL-2416 display. The CMOS IC consists of a four-word 
ASCII memory, a four-word cursor memory, a 64-word 
character generator, 17 segment drivers, four digit drivers, 
and the scanning circuitry necessary to multiplex the four 
monolithic LED characters. In normal operation, the divide- 
by-four counter sequentially accesses each of the four RAIVI 
locations and simultaneously enables the appropriate dis- 
play digit driver. The output of the RAIVI is decoded by the 
character generator which, in turn, enables the appropriate 
display segment drivers. For each display location, the cur- 
sor enable (CUE) selects whether the data from the ASCII 
RAI\/1 (CUE = 0) or the stored cursor (CUE = 1) is to be 
displayed. The cursor character is denoted by all sixteen 
segments and the DP ON. Seven-bit ASCII data is stored in 
RAM. Since the display utilizes a 64-character decoder, half 
of the possible 128 input combinations are invalid. For each 
display location where Ds = De in the ASCII RAM, the dis- 
play character is blanked. The entire display is blanked 
whenBL = 0. 

Data is loaded into the display through the data inputs 
(De- Do), digit_selects (A^, Ap), chip enables (CEi, CE_2, 
cursor select (CU), and write (WR). The cursor select (CU) 
determines whether data is stored in the ASCII RAM (CU = 
1) orjcursor memory (CU = 0). When CEi = CE2 = WR = 
and CU = 1, the information on the data inputs is stored in 
the ASCII RAM at the location specified by the digit 
selects (Ai. Aq). When CEi = CE2 = WR = and CU = 0, the 
information on the data input, Dq, is stored in the cursor at 
the location specified by the digit selects (Ai, Aq). If Dq = 1, 
a cursor character is stored in the cursor memory. If Dq = 
0, a previously stored cursor character will be removed 
from the cursor memory. 

If the clear input (CLR) equals zero for one internal display 
cycle (4 ms minimum), the data in the ASCII RAM will be 
rewritten with zeroes and_the display will be blanked. Note 
that the blanking input (BL) must be equal to logical one 
during this time. 



Data Entry 

Figure 2 shows a truth table for_the HMDL-2416 display. Set- 
ting the chip enables (CEi, CE2) to their low state and the 
cursor select (CU) to its high state will enable data loading. 
The desired data inputs (De-Do) and address inputs (Ai, 
Aq) as well as the chip enables (CEi, CE2) and cursor 
select (CU) must be held stable during the write cycle to 
ensure that the correct data is stored into the display. Valid 
ASCII data codes are shown in Figure 3. The display 
accepts standard seven-bit ASCII data. Note that De = D5 
for the codes shown in Figure 2. if De= D5 during the write 
cycle, then a blank will be stored in the display. Data can 
be loaded into the display in any order. Note that when Ai 
= Aq = 0, data is stored in the furthest right-hand display 
location. 

Cursor Entry __ 

As shown in Figure 2, setting the chip enables (CEi, CE2) to 
their low state and the cursor select (CU) to its low state will 
enable cursor loading. The cursor character is indicated by 
the display symbol having all 16 segments and the DP ON. 
The least significant data_2nput_(Do), the digit selects 
( Ai, Aq), the chip enables (CEi, CE2), and the cursor select 
(CU) must be held stable during the write cycle to ensure 
that the correct data is stored in the display. If Dq is in a 
low state during the write cycle, then a cursor character 
will be removed at the indicated location. If Dq is in a high 
state during the write cycle, then a cursor character will be 
stored at the indicated location. The presence or absence 
of a cursor character does not affect the ASCII data stored 
at that location. Again, when Ai = Aq = 0, the cursor 
character is stored in the furthest right-hand display 
location. 

All stored cursor characters are displayed if the cursor ena- 
ble (CUE) is high. Similarly, the stored ASCII data words are 
displayed, regardless of the cursor characters, if the cursor 
enable (CUE) is low. The cursor enable (CUE) has no effect 
on the storage or removal of the cursor characters within 
the display. A flashing cursor is displayed by pulsing the 
cursor enable (CUE). For applications not requiring a cur- 
sor, the cursor enable (CUE) can be connected to ground 
and the cursor select (CU) can be connected to Vcc This 
inhibits the cursor function and allows only ASCII data to 
be loaded into the display. 
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CURSOR ENABLE (CUE)- 



^ 



BLANK (BL) f- 



COUNTER 
BLANk 



^ 



10F4 
DeCODER 



OIGfT ^ 



Figure 1. HMDL-2416 internal Biocic Diagram 
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• / •■ )^ 


" I ' ' ■ [ 


H L 
H H 


X X 
X X 


X 
X 


X '' X X;' H 
X X X H 


M NC NC NC 




Clear 
Cursor 


X X 


X L L L L 


L L 
L H 
H L 
H H 


X X 
X X 
X X 
X X 


X 
X 
X 
X 


X X X L 
X X X L 
X X X L 
X X X L 


NC HC HC ["] 
HC NC [J NC 
NC r] NC NC 
[J NC NC NC 


Disable 
Cursor 
Memory 


X X 
X X 
X X 


X L X X H 
X L X H X 
X L H X X 


X X 


X X 


X 


X X X X 


Previously Written 
Cursor 


L= LOGIC LOW INPUT 
H = LOGIC HIGH INPUT 
X= DON'T CARE 


"a" = ASCII CODE CORRESPONDING TO SYMBOL " fl " 

NC-NO CHANGE 

^ - CURSOR CHARACTER (ALL SEGMENTS ON) 

Figure 2a. Cursor/Data Memory Write Truth Table 




Function 


BL CtR 


CUE CU Clt CE2 WR 


DIG3 DIO2 DIG1 


DlOo 






CUE 


H H 
H H 


L X X X X 
H X X X X 


R B C 

w ^ w 




Display previously written data 
Display previously written cursor 


Clear 


H L X X X X X* 

^NOTE: CLB should be held low for 4 ms 
foflowmg the last WRITE cycle to ensure 
all data is cleared. 


l-j wJ L„j 


1 1 

U ( 


Clear data memory, cursor memory 
unchanged 


Blanking 


L X 


X X X X X 


« t l^^ i,_j 


[11 


Blank display, data and cursor 
memories unchanged. 




Figure 2b. Displayed Data Truth Table 
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BITS 


Do 











1 





1 






1 
1 




1 





1 

1 



1 
1 




1 

1 
1 


1 





1 



1 


1 

1 



1 

1 
1 


1 
1 




1 
1 

1 


1 
1 
1 



1 
1 
1 
1 


Oe D5 D, 


HEX 





1 


2 


3 


4 


5 


6 


7 


8 


9 


A 


B 


c 


D 


E 


F 


10 


2 


(space) 


/ 


il 


dJ 


5 


% 


2. 


/ 


< 


> 


^ 


+ 


/ 


— 




/ 


1 . 1 


3 


D 


1 


? 


3 


4 


■5 


5 


1 


B 


g 


— ■ 


/ 


Z 


- 


\ 


? 


1 


4 


3 


R 


B 


L 


H 


E 


F 


G 


H 


I 


J 


K 


L 


M 


N 


□ 


1 1 


5 


P 


□ 


R 


5 


7 


U 


1/ 


W 


X 


Y 


I 


T 


\ 


J 


/\ 






Figure 3. HPDL-2416 ASCII Character Set 



Mechanical and Electrical 
considerations 

The HMDL-2416 is an 18 pin dual-in-line pacl<age, that can 
be stacl<ed horizontally and vertically to create arrays of 
any size. The HMDL-2416 is designed to operate contin- 
uously from -55° to +100°C for all possible input condi- 
tions including the illuminated cursor in ail four character 
locations. The HMDL-2416 is assembled by die attaching 
and wire bonding the four GaAsP/GaAs monolithic LED 
chips and the CMOS IC to a 18 lead ceramic-glass dual-in- 
line pacl<age. It is designed either to plug into DIP sockets 
or to solder into PC boards. 

The inputs of the CMOS IC are protected against static 
discharge and input current latchup. However, for best 
results standard CMOS handling precautions should be 
used. Prior to use, the HMDL-2416 should be stored in 
anti-static tubes or conductive material. During assembly, 
a grounded conductive work area should be used. The 
assembly personnel should use conductive wrist straps. 
Lab coats made of synthetic materials should be avoided 
since they are prone to static charge build-up. Input cur- 
rent latchup is caused when the CMOS inputs are sub- 
jected to a voltage either below ground (V|n < ground) or 
to a higher voltage than Vcc (V|n > Vgc) and a high 
current is forced into the input. To prevent input current 
latchup and ESD damage, unused inputs should be 
connected either to ground or to Vcc. voltages should not 
be applied to the inputs until Vcc has been applied to the 
display, and transient input voltages should be eliminated. 



Soldering and Post Solder 
Cleaning Instructions for the 

HMDL-2416 

The HMDL-2416 may be hand soldered or wave soldered 
with SN63 solder. Hand soldering may be safely performed 
only with an electronically temperature-controlled and 
securely grounded soldering iron. For best results, the iron 
tip temperature should be set at 315° C (600° F). For wave 
soldering, a rosin-based RMA flux or a water soluble 
organic acid (OA) flux can be used. The solder wave 
temperature should be 245°C ±5°C (473°F ±9°F), and the 
dwell in the wave should be set at 1 1/2 to 3 seconds for 
optimum soldering. 

Post solder cleaning may be accomplished using water or 
Freon/alcohoi mixtures formulated for vapor cleaning pro- 
cessing or Freon/alcohoi mixtures formulated for room 
temperature cleaning. Freon/alcohoi vapor cleaning pro- 
cessing for up to 2 minutes in vapors at boiling is per- 
missible. Suggested solvents include Freon TF, Freon TE, 
Genesolv DI-15, Genesolv DE-15, Genesolv DES, and water. 
For further information on soldering, refer to Application 
Note 1027, "Soldering LED Components". 
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Optical Considerations/ 
Contrast Enhancement 

Eacli fHMDL-2416 display is tested for luminous intensity 
and marked with an intensity category on the back of the 
display package. To ensure intensity matching for multiple 
package applications, all displays for a given panel should 
have the same category. 

The HMDL-2416 display is designed to provide maximum 
contrast when placed behind an appropriate contrast en- 
hancement filter Some suggested filters are Panelgraphic 
Dark Red 63, SGL Homalite H100-1650, Rohm and Haas 
2423, Chequers Engraving 118, and 3M R6510. For further 
information on contrast enhancement, see Hewlett-Packard 
Application Note 1015. 



High Reliability Testing 

Two standard high reliability testing programs are available. 
The TXVB program is in conformance with MIL-D-87157 
level A Test Tables. The TXVB product is tested to Tables 
I, II, Ilia, and IVa. The TXV program is an HP modification to 
the full conformance program and offers the 100% screen- 
ing of Quality Level A, Table I, and Group A, Table II. 



Part Marking System 



Standard Product 


With Table t and II 


With Tables 
), It, Itla, IVa 


HMDt-2416 


HMDL"2416TXV 


HMDL-2416TXVB 



100% Screening 



Table 1. Quality Level A of MIL-D-87157 


Test Screen 


iVllL-STD-750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5956-7235-52 


2. High Temperature Storage 


1032 


T/i^^12$^C, Time -24 hours 


3. Temperature Cycling 


1051 


Condition B, 10 cycles, 15 min. dwell 


4. Constant Acceleration 


2006 


5,000 G's at Yi orientation 


5. Fine Leak 


1071 


Condition H 


6, Gross Leak 


1071 


Condition C 


7 Interim Electrical/Opticaf Tests f^l 


— 


fcc.lv@Vcc==^5.0V 
Ta=25''C 


8. Burn-lnH] 


1015 


Condition B at Vcc === 5,5 V 

Ta^IOO'C 

t- 160 hours 


9. Final Electrical Testl^l 


" 


lcc%. Jcc (CU). Ice (BL) 
hu lv@ Vcc == 5.0 V 
Ta-25^C 


10. Delta Determinations 


" 


Alec = ±10% 
Alv = ~20% 
Ta-25^C 


11. External Visuaini 


2009 





Notes: 

1. MIL-STD-883 Test Method Applies 

2. Limits and conditions are per the electrical optical characteristics. 
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Table II. Group A Electrical Tests — MIL-D-87157 



Subgroup/Test 


Parameters 


LTPD 


Subgroup t 

DC Efectrical Tests at 25'^C ■« 


lcc**^<3. Ice (CD), Ice (BL). IfL, Iv and visual function 

@Vcc^5.0V 


5 


Subgroup 2 

DC Electrical Tests at High 
Temperatures*^' 


Same as Subgroup 1 , except delete 1 v and visual 
function, Ta ==^ + 100'^C 


7 


Subgroup 3 

DC Electrical Tests at low 
Temperaturei^f 


Same as Subgroup 1, except delete Iv and visual 
function, Ta^-SS'^C 


7 


Subgroup 4, 5, and 6 rtot applicable 






Subgroup 7 

Optical and Functional Tests at 26^ C 


Satisfied by Subgroup 1 


5 


Subgroup 8 

External Visual 


MIL-STD-883, Method 5009 


7 



Note: 

1 . Limits and conditions are per the electrical/optical characteristics. 



Table ilia. Group B, Class A and B of MIL-D-87157 




Subgroup/Test 


MIL-STD-760 
Method 


Conditions 


Sample Size 


Subgroup 1 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual and Design Verification 1^^ 


207516] 




1 Device/ 
Failures 


Subgroup 2 1^.3] 

Soiderability 


2026 


Ta - 245" C for 5 seconds 


LTPD -15 


Subgroup 3 

Thermal Shock (Temp, Cycle i 




1051 


Condition 81, 15 minute dwell 


LTPD ^15 


Moisture f=JesistanceHJ 


1021 






Fine Leak 


1071 


, , „,,„ 

Condition H 




Gross Leak 


1071 


Condition C 




Electrical/Optical Endpoints^^l 




lcc%*lcc(CU),lcc{BL),l,j_,lv 
@ Vcc - 5.0 V and visual function, 
Ta = 25-C 




Subgroup 4 

Operating Life Test (340 hrs.i 


1027 


Ta= 100°C @ Vcc ^ 5.5 V 


LTPD -10 


Electrical/Optical Endpoints^^l 


- 


Same as Subgroup 3 




Subgroup 5 

Non-operating (Storage) Life 
Test t340hrs.« 


1032 


Ta = +125*^C 


LTPD -10 


Electrical/Optical Endpointsf^l 


_ 


Same as Subgroup 3 





Notes: 

1. Visual inspection is performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads 
required. 

4. Initial conditioning is a 15° inward bend for one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. 

6. Equivalent to MIL-STD-883, Method 2014. 
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Table IVa. Group C, Class A and B of MIL-D-87157 



Subgroup/Test 


MIL^STD-TSO 
Method 


Conditions 


Sample Size 


Subgroup 1 

Physical Dimensions 


2066 


.. , 


2 Devices/ 
O Failures 


Subgroup 2C21 

Lead Integrity!^ 9] 


2004 


Condition B2 


LTPD ^ 15 


Fine leak 


1071 


Condition H 


Gross Leak 


1071 


Condition C 


Subgroups 

Shock 


2016 


1500G, Time - 0.5 ms. 6 blows in 
each orientation Xi, Yi, Zi 


LTPD==15 


Vibration, Variable Frequency 


2056 




Constant Acceleration 


2006 


5,000 G's at Yi orientation 


External Visual HI 


1010 or 1011 




Electrical/Optical Endpointst^l 




lcc%Jcc(OU),lcc(BL), litJv 
@ Vcc - 5.0 V and visual function. 
Ta-25^0 


Subgroup 4P 33 

Salt Atmosphere 


1041 




LTPD = 15 


External Visual [4) 


1010 or 1011 


Subgroup 5 

Bond Strength |51 


2037 


Condition A 


LTPD - 20 


Subgroup 6 

Operating Life TestC^j 


1026 


Ta^100^C@ Vcc = 5.5 V 


A =^10 


Electrlcaf/Optical EndpointsCSJ 


- 


Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. 

9. Initial conditioning is a 15° inward bend for three cycles. 
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m 



HEWLETT 
PACKARD 



EXTENDED TEMPERATURE 

FOUR CHARACTER 5,0 mm (0.20 INCH) 

5X7 ALPHANUMERIC DISPLAY FOR 

SUNUGHT VIEWABLE APPUCATIONS 

YELIjOW HDSP-2351/23S1TXV/2351TXVB 

HIGH EFFICIENCY RED HDSP*2352/2352TXV/2352TXVB 

HIGH PERFORMANCE GREEN HDSP«2353/2353TXV/2353TXVB 



Features 



• TXVB VERSION CONFORMS TO MIL-D-87157 
QUALITY LEVEL A TEST TABLES 

• SUNLIGHT VIEWABLE UP TO 10,000 
FOOTCANDLES 

• WIDE OPERATING TEMPERATURE RANGE 
-55° C TO +85° C 

o THREE COLORS 
Yellow 

High Efficiency Red 
High Performance Green 

• COMPACT CERAMIC PACKAGE 

• WIDE VIEWING ANGLE 

• END AND ROW STACKABLE 

• 5 X 7 LED MATRIX DISPLAYS FULL ASCII SET 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT LED DRIVERS 

• TTL COMPATIBLE 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• HDSP-2351/-2353 CATEGORIZED FOR COLOR 




Description 



The HDSP-2351/-2352/-2353 displays are designed for 
use in military applications requiring readability in bright 
sunlight. With a proper contrast enhancement filter and 
heat sinking, these displays are readable in sunlight ambi- 
ents up to 10,000 footcandles. The character font is a 5.0 
mm (0.20 Inch) 5x7 LED array for displaying alpha- 
numeric information. These devices are available in yellow, 
high efficiency red, and high performance green. Each 
four character cluster is packaged in a 12-pin dual-in-line 
package. An on-board serial-in-parallel-out 7-bit shift 
register associated with each digit controls constant cur- 
rent LED row drivers. Full character display is achieved 
by external column strobing. 



Package Dimensions 



2m REF. 

um 



4.87 REF, 



-^ 



ZOm MAX. 






C3 C3 C3 



?m 1 MAftKED BV GOT 
OH BACK OF F>ACKAG6 



-7n 



0.43 






6.00 i .13 
"(.197 1 .005) 



&.08 



Lli 



f 

2.64 
ilQO) 



NOMACCUM. 






~7 

6.8S U7m 

1 






COtOR Bm - 

1.27 
(0,0501 



2.7&t0,13 J 
10.110 + 0.005) 

LUMINOUS ■^ 

INTENSITY 

CATCGORY 



^.2$i,05tyP. 

*^ (.010 t. 0021 



6.3S t ,2& 
(.2B0i .010) 



r PART NUMBER 



Hit 



1,78 
1,070) 



iggg/HBiH? 



raHDSP-235X o >; 



xygggglg]^ 



- DATE com 



r 2.41 

M0.095i 





1 


^PJhJ 1 


PIN 


FUNCTION 


PIN 


FUNCTION 


1 


COLUMN 1 


7 


DATA OUT 


2 


COLUMN 2 


8 


Vb 


3 


COLUMN 3 


9 


Vcc 


4 


COLUMN 4 


10 


CLOCK 


5 


CLOUMN 5 


11 


GROUND 


6 


INT. CONNECT* 


12 


DATA IN 



*D0 NOT CONhtECT OR USE 
NOTES; 

1. DfWeWSlONS IN t«m (inclw). 

2, UMLESS OTHEBWISE SPECIFIED THE TOLERANCE ON 
ALL DIMENSIONS IS ^ 0.38 mm {i 0,16"). 

3, CHARACTERS ARE CENTERED WJTH RESPECT TO 
LEADS WITHtN i 0J3 mm (ft 0,006"). 

4. LEAD MATERIAL IS GOLD PLATED COPPER ALLOY, 
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Typical Applications 



MILITARY AVIONICS — Cockpit displays, aircraft 
system monitors, fuel management and airborne 
navigational radio systems 

MILITARY TEST AND GROUND SUPPORT 
FIELD EQUIPMENT 

MILITARY VEHICLES AND EQUIPMENT 

OTHER APPLICATIONS REQUIRING 
READABILITY IN DIRECT SUNLIGHT 



Absolute Maximum Ratings 

(HDSP-2351/-2352/-2353) 

Supply Voltage Vcc to Ground -0.5 V to +6.0 V 

Inputs, Data Out and Vb -0.5 V to Vcc 

Column Input Voltage, Vcol -0.5 V to +6.0 V 

Free Air Operating Temperature 

Range, TAf-21 -55°Cto+85°C 

Storage Temperature Range, Is -55°C to+100°C 

Maximum Allowable Package Dissipation 

at Ta = 25° 011.2.3] 

HDSP-2381/-2382/-2383 1 .74 Watts 

Maximum Solder Temperature 1.59 mm (0.063 in) 

Below Seating Plane t<5 sec 260° 



Recommended Operating Conditions Over Operating 
Temperature Range (-55°C to +85°C)(HDSP-235i/-2352/-2353) 



Parameter 


Sfmiol 


Min. 


Nom, 


Mix. 


Units 


Fig. 


Supply Voltage 


Vcc 


4.75 


6.0 


5.25 


V 




Data Out Current, Low State 


lOL 






1,6 


mA 




Data Out Current. High State 


lOH 






-0,5 


mA 




Cojumn Input Voltage, Column On HDSP-2381A2382/-2383 


Vcol 


2.75 




3,5 


V 


4 


Setup Time 


tSETUI^ 


70 


45 




ns 




Hold Time 


tHOLD 


30 







ns 




Width of Clock 


tW(CLOCK) 


75 






ns 




Clock Frequency 


fCLOCK 







3 


MHz 




Clock Transition Time 


tTHL 






20O 


ns 




Free Air Operating Temperature RangeH^s] 


Ta 


-20 




85 


^C 


3 



Electrical Characteristics Over Operating Temperature Range 

(-55°C to +85°C) 

YELLOW HDSP-2351/HIGH EFFICIENCY RED HDSP-2352/HIGH PERFORMANCE GREEN HDSP-2353 



Description 


Symbol 


TesltJondi^lbns 


IVIIn. 


Typ.* 


Max. 


Units 


Fig. 


Supply Current 


Ice 


Vcc ^ 5.2SV 

VCLOCK - VOATA = 2.4V 

All SR Stages = 
Logical 1 


Vb ~ 0.4V 




50 


60 


mA 




Vb = 2.4V 




90 


100 


mA 


Column Input Current (any Column Pin) 


ICOL 


Vcc = 5.26 V 
Vcol =^ 3.5V 
All SR Stages ^Logicail 


Vb ^ 0.4V 






500 


iuA 


4 


Column Input Current (any Column Pin) 


ICOL 


Vb = 2.4V 




560 


653 


mA 


Vb, Clock or Data Input Threshold High 


VlH 


Vcc = Vcol ^ 4 J6V 


2.0 






V 




Vb. Data Input Threshold Low 


Vjt 






0.8 


V 


Clock Input Threshold Low 


VlL 


Vcc = 4-75 V 






0.6 


V 




Input Current Logical 1 


Vb. Clock 


\m 


Vcc ^ 5,25V, V|H - 2.4V 




20 


80 


juA 




Data In 


llH 




10 


40 


^A 


Input Current Logical 


Vb, Clock 


hi 


Vcc = 5.25V, ViL - 0.4V 




^500 


-800 


mA 




Data In 


liL 




-250 


-400 


mA 


Data Out Voltage 


VOH 


Vcc - 4.75V, Ion = -O.S mA» IcOL^ mA 


2.4 


3.4 




V 




Vol 


Vcc - 475V, loL ^ 1 .6 mA, IcoL ^ mA 




0,2 


0.4 


V 


Power Dissipation Per Package** 


Pd 


Vcc = 5.0V, Vcol - 3.5V, 17,5% DF 
15 LEDs on per character, Ve - 2.4V 




1.05 




w 


2 


Thermal Resistance IC 
Junotlon*to-Pln 


P(?J-P(N 






10 




'C/W/ 
Device 


2 


Leak Rate 










5X10~8 


cc/sec 





*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 

Notes: 

1. The HDSP-2351/-2352/-2353 should be derated linearly above 
50° C at 24.3 mW/° C, based on a device mounted such that the 
thermal resistance from IC junction to ambient is 45°C/W 
(10°C/W R0J-PIN and 35°C/Wpin-a). See Figure 2 for power 
deratings based on lower thermal resistance mounting. 



"Power dissipation per package with four characters illuminated, 

:. Operation above 50° C ambient is possible provided the follow- 
ing conditions are met. The junction temperature should not 
exceed 125° C (Tj) and the temperature at the pins should not 
exceed 100° C(Tc). 

1. Maximum allowable dissipation is derived from Vcc = 5.25 V, 
Vb = 2.4 V, Vcol = 3.5 V, 20 LEDs on per character, 20% DF. 
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Heak Wavetength" [Apeak^j ^ "" I ' I ^^^ T 



•All typical values specified at Vcc = 5.0V and Ta = 25° C unless **Power dissipation per package with four characters illuminated, 
otherwise noted. 

Notes: 

4. These LED displays are categorized for luminous intensity with 7. Dominant wavelength Xd, is derived from the CIE chromaticity 
the intensity category designated by a letter code on the bottom diagram, and represents the single wavelength which defines 
of the package. the color of the device. 

5. The HDSP-2351/-2353 are categorized for color with the color 8. The luminous sterance of the LED may be calculated using the 
category designated by a number code on the bottom of the following relationships: 

package. Lv (cd/m2) = Iv (Candela)/A (Metre)2 

6. Ti refers to the initial case temperature of the device imme- Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 
diately prior to the light measurement. A = 5.3 x 10~8 m2 = 5.8 x 10"'^ (Foot)2 
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r 



10 20 3U 40 50 60 70 80 90 100 
Ta - AMBIENT TEMPERATURE - "C 



--J:'-^^l< 




-60 -40 -20 20 40 60 80 100 120 140 
TpiN - DEVICE PIN TEMPERATURE - °C 



Figure 2. Maximum Allowable Power Dissipation vs. 

Ambient Temperature as a Function of Thermal 
Resistance IC Junction to Ambient Air. RdjA- 



Figure 3. Relative Luminous Intensity vs. Device Substrate 
(PIN) Temperature. 
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Figure 4. Peak Column Current vs. Column Voltage. 
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Electrical Description 

The electrical configuration of the HDSP-235X series alpha- 
numeric displays allows for an effective interface to a 
microprocessor data source. Each display device contains 
four 5x7 LED dot matrix characters and two integrated cir- 
cuits, as diagrammed in Figure 5. The two integrated circuits, 
with TTL compatible inputs, form a 28 bit serial-in-parallel- 
out column data shift register. The data input is connected to 
shift register bit position 1 and the data output is connected to 
bit position 28. The shift register parallel outputs are con- 
nected to constant current sinking LED row drivers that sink a 
nominal 1 9.6 mA. A logic 1 stored in the shift register enables 
the corresponding LED row driver and a logic stored in the 
shift register disables the corresponding LED row driver. 

Column data is loaded into an on-board shift register with 
high to low transitions of the Clock input. To load character 
information into the display, column data for the character 4 
is loaded first and the column data for character 1 is loaded 
last in the following manner: The 7 data bits for column 1, 
character 4 are loaded into the on-board shift register. Next, 
the 7 data bits for column 1, character 3 are loaded into the 
on-board shift register, shifting the character 4 data over one 
character position. This process is repeated until all 28 bits of 
column data are loaded into the on-board shift register. Then, 
the column 1 input is energized to illuminate column 1 's in all 
four characters. The procedure is repeated for columns 2, 3, 4 
and 5. 



The light output of the display may be dimmed by pulse width 
modulating (PWM) the blanking input Vb, with the bright- 
ness being in direct proportion to the LED on-time. When the 
blanking input is at logic high the display is illuminated and 
when the blanking input is at logic low the display is blanked. 
These displays may be dimmed by PWIVl on the order of a 
2000:1 change in brightness while maintaining light output 
and color uniformity between characters. 

The LED on-time duty factor, DF, may be determined when 
the time to load the on-board shift register, t, the column 
on-time without blanking, T, and the time display is blanked, 
TB, are known: 

T 



DF = 



5(t + T + TB) 



Where: 5(t + T + TB) is 1 /column refresh rate 

The column driver inputs should be strobed at a refresh rate 
of 1 00 Hz or faster to achieve a flicker free display. The value 
of DF approaches 20% when TB = and t is very small 
compared to T. 

The ESD susceptibility of these IC devices is Class A of 
MIL-STD-883 or Class 2 of DOD-STD-1686 and DOD- 
HDBK-263. 

For information on interfacing these displays to micro- 
processor data sources and techniques for intensity control, 
see Application Note 1016. 



BLANKING 
CONTROL, Vb ■ 



SERIAL 
DATA - 
INPUT 



COLUMN DRIVE INPUTS 

COLUMN 

12 3 4 5 



-£ 



3: 



X 



3 






O 



22SZ>^ 



5Z 



LED 
MATRIX 



r;^ 



^ 



MATRIX 



r^ 



3Z 



MATRIX 



2 5 4 5 6 7 
ROWS 



ROWS 1-7 fiOWS 1-7 

CONSTANT CUfl«EMTS>MKINO tED DRIVERS 



Jt 



iy: 



ji 



1 2 3 4 5 6 7 



/v 



«OWS5-14 ROWS 15-21 

28-BIT StPO SHIFT REGISTER 



SERIAL 
. DATA 
OUTPUT 



Figure 5. Block Diagram of an HDSP-235X Series LED Alplianumeric Display 
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Power Dissipation and Low Thermal Resistance Design 
considerations 



The light output of the HDSP-235X devices is a function of 
temperature, decreasing 1.5% for each 1°C increase injunc- 
tion temperature. Therefore, it is desirable to maintain as low 
device junction temperature as possible to insure sufficient 
light output for sunlight readability. This is preferably 
achieved by designing for a \ovj junction to ambient thermal 
resistance, or alternatively by controlling total display power 
dissipation by derating, see data sheet Figure 2. 

Power Dissipation Calculation: 

Power dissipation may be calculated using the equations of 
Figure 6a. For typical applications, the average pixel count 
per character is 1 5. The maximum power dissipation is calcu- 
lated with a pixel count of 20 per character. As demonstrated 
in Figure 6c, the maximum power dissipation is 1 .741 W with 
DF = 20%, Vcc = 5.25 V and VcoL = 3.5 V. The average power 
dissipation is 1 .161 W per device with DF = 20%, Vcc = 5.0 V 
and VcOL = 3.5 V. 

As shown in Figure 4 on the data sheet, the column current, 
IcoL, is constant when the column input voltage, VcoL, is at 
2.75 V or greater. Setting VcoL substantially greater than 2.75 
V does not increase light output, but does add to device total 
power dissipation. For optimum performance, it is recom- 
mended that VcOL be set between 2.75 V and 3.5 V. 

Junction Temperature and Device Thermal Resistance: 

it is necessary to control the IC junction temperature, Tj(IC), 
to insure proper operation of the display: 

Tj(IC)MAX = 125°C 

The equations to calculate Tj(IC) are given in Figure 6b. 
Tj(iC) will be higher than the device substrate temperature 
where as the individual LED pixel junction temperatures, 
Tj(LED), will be nearly the same as the substrate temperature. 
A sample calculation is presented in Figure 6c. 

An easy design rule is to obtain a IC junction to ambient 
thermal resistance, R^j.^. that establishes the device pin 
temperature less than 100°C. The value of ^Bj-a "^ 23°C/\/\/ 
will permit device operation in an ambient temperature of 
85° C, without derating. Figure 7 gives the maximum values for 
R^j_A fof reliable device operation in ambient temperatures 
from 25° C to 85° C. 

To achieve a low value of R^pi^.A, the following designs may 
be incorporated into the display system: 

1 . Mount the displays on a double sided maximum metalized 
PC board, as illustrated in Figure 8. 

For single line display assemblies, a double sided maximum 
metalized PC board is a cost effective way to achieve a low 
thermal resistance to ambient. "Lands" are used instead of 
"traces" as the current carrying elements. Each "land" is 
made as wide as possible, consistent with circuit layout re- 
strictions, to achieve metalized surface area to radiate 
thermal energy. Isolation strips, 0,64 mm (0.025 inch) wide, 
are etched from the board to electrically isolate the lands. PC 
board thermal resistance values in the range of 35°C/W per 
device are achievable for single line display assemblies. Air 
flow across the display PC board assembly dissipates the 
heat. 



2. Install a metal plate, or bar, between the display packages 
and the PC board, with the bar mechanically fastened to 
the chassis, as illustrated in Figure 9a. 

For multiple display lines, a metal plate may be placed 
between the display pacl<ages and the PC board to conduct 
the heat to the chassis housing assembly. The metal plate 
may be electrically insulated from the PC board by a ther- 
mally conductive insulator. Heat sink bars are formed in the 
metal plate by milling out lead clearance slots. The ceramic 
package of a display rests on one of the heat sink bars with 
the device leads passing through the slots to make electrical 
contact with the PC board. The heat is transferred from the 
display ceramic package into the metal plate. The chassis 
housing acts as the thermal radiator to dissipate the heat into 
the surrounding environment. The metal plate must be 
mechanically fastened to the housing assembly, otherwise it 
will act only as a thermal capacitor and will not dissipate th^r 
heat. ;r 

3. Install a heat pipe between the display packages and the 
PC board, with the heat pipe mechanically fastened to the 
chassis housing, as shown in Figure 9b. / 

The heat pipe is a low mass alternative to the metal plate 
described above. A heat pipe is a small tube, filled with a 
^chemical, that transfers heat from the source to a heat sink 
with minimal thermal impedance. It is not a heat sink. The heat 
pipe transfers the heat directly from the display ceramic pack- 
age to the chassis housing which dissipates the heat into the 
surrounding air. 

4. Utilize a heat pipe to transfer the heat from a maximum 
metalized PC board to a finned heat sink mounted on the 
back of the assembly housing, as shown in Figure 10. 

The heat pipe is placed against the back side of a maximum 
metalized PC board, electrically isolated by a thermally con- 
ductive insulator. When the heat pipe is connected to a finned 
heat sink on the back of the chassis housing, PC board to 
external ambient thermal resistance values in the range of 10 
to 15° C/W per device can be achieved. The heat generated by 
the displays is directly dissipated into the external ambient 
surrounding the chassis housing by the finned heat sink. 

Contact the following manufacturers for information on: 

Heat Pipe Technology: 

Noren Products 
3545 Haven Avenue 
Menio Park, CA 94025 
(415)365-0632 

Thermally Conductive Insulators; "Sil-Pad": 

Bergquist Company 
5300 Edina Indl Blvd. 
fVlinneapolis, IVIN 55435 
(612)835-2322 
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PD = P(lcc) + P(Iref) + P(Icol); Total power dissipation 
per device. 

Where: P(lcc) = »cc (Vb = 0.4 V) • Vcc; Power 

dissipated by the two ICs when tfie 
dispiay is bianlced. 

P(Iref) = 5 • [Ice (Vb = 2.4 V) - Ice (Vb = 

0.4 V)] • Vcc • (n/35) • DF; Additional 
power dissipated by the two ICs with 
characters illuminated. 

P(leoL) = 5 • IcoL • VcoL(n/35) • DF; Power dissi- 
pated by the LED pixels when the 
characters are Illuminated. 

n = 15 pixels per character for 
average power. 

n = 20 pixels per character for 
maximum power. 


Device Maximum Power Dissipation: 

IC Maximum Power Dissipation: 

P(lee) = (0.060A) (5.25 V) = 0.315 W 

P(Iref) = 5(0.100A-0.060A) 
(5.25 V) (20/35) (1/5) = 0.120W 

IcoL Power Dissipation: 

P(leOL) = 5(0.653A) (3.5 V) (20/35) (1/5) = 
1.306 W 

Device Maximum Power Dissipation: 

PD(MAX) = 0.315 W + 0.120 W + 1.306 W = 
1.741 W 


Figure 6a. Equations for Calculating Device Power Dissipation. 


IC Junction Temperature, Ta = 85° C: 

IC Junction Temperature Rise Above Substrate 
Pin: 


Delta Tj (IC) = R(9j.pin • PD; IC junction temperature 
rise above device pin temperature. 

Where: R0j.pin = 10°C/W; The thermal resistance IC 
junction to device pin 1. 

Delta TpiN = R^pin-a' PD; Device pin temperature 
rise above the ambient temp- 
erature, Ta. 

Where: R^pin-a = The thermal resistance, device pin to 
ambient through the PC board, on a 
per device basis. 

Tj (IC) = Ta + [Delta Tj (IC) + Delta Tp,n]; IC 
junction temperature, the sum of the 
ambient temperature and the 
temperature rise above ambient. 


Delta Tj(IC) = (10°C/W) (1.741 W) = 17.4°C Rise 
Device Pin Temperature Rise Above Ambient: 
Delta T(PIN) = (13°C/W) (1.741 W) = 22.6° C Rise 
IC Junction Temperature: 

Tj(IC) = 85° C + (17.4° C + 22.6° C) = 125.0° C 

Note: 

Ice and Icol values taken from the data sheet Electrical 
Characteristics. R0j-pin = 10°C/W and R^pin-a = 13°C/W. 


Figure 6b. Equations for Calculating IC Junction 


Figure 6c. Sample Calculation of Device Maximum Power 
Dissipation and IC Junction Temperature for an 
HDSP-235X Series Device Operating In an 
Ambient of Ta = 85*'C. 
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Figure 7. Maximum Thermal Resistance IC Junction to Ambient, Rdj.A> vs. Ambient Temperature. 
Based on: Pp MAX. = 1.741 W, Tj (IC) MAX. = 125° C. 
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0.63 mm (0.025 in.) 
ELECTRICAL ISOLATION 
STRIPS BETWEEN LANDS 



"LAND", CURRENT CARRYING 
ELEMENT 



0.5 OUNCE COPPER 
METALIZATION 




I 



1 



t 



MOUNTING AND 
TOOLING HOLES 



HDSP-235X SERIES 
ALPHANUMERIC DISPLAYS 



Figure 8. Maximum Metalized PC Board, Double Sided, for Mounting HDSP-235X Series Displays. 



HDSP-235X SERIES DISPLAYS 



THICKNESS OF PLATE 
2.54 mm (0.100 in.) MAX 



WIDTH OF BAR 
UNDER DISPLAY 
2.54 mm (0.100 in.) MAX 



CHASSIS 
HOUSING 




THERMALLY 
CONDUCTIVE 
INSULATOR- 



DISPLAY PC BOARD 



METAL PLATE 
CHASSIS MOUNTING BRACKET 



HDSP-235X SERIES DISPLAYS 



CHASSIS HOUSING 




HEAT PIPES 

WITH CHASSIS 

MOUNTING 

BRACKET 



TH.ERMALLY . ,^^ , 

'c6tii!>aZr'\\/l. iwsu'la.oh 



DISPLAY PC BOARD 



Figure 9a. Metal Plate Mounted Between Display Devices 
and PC Board, Mechanically Fastened to 
Chassis Housing. 



Figure 9b. Heat Pipes Mounted Between Display Devices 
and PC Board, Mechanically Fastened to 
Chassis Housing. 



HDSP-235X series 
LED DISPLAY 



DISPLAY PC BOARD WITH MAXIMUM BACK 
SURFACE METALLIZATION 



4>^"SIL-PAD" 

THERMAL CONDUCTIVE, 
ELECTRICAL INSULATING 





FINNED 

HEAT SINK MOUNTED 

ON BACK OF CHASSIS HOUSING 



MOUNTING FLANGE, HEAT PIPE 
TO DISPLAY PC BOARD 



Figure 10. Using a Heat Pipe to Transfer Display Generated Heat to an Externally Mounted Finned Heat Sink. 
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Contrast Enhancement 

The high light output of the HDSP-235X series displays in 
combination with improved contrast enhancement tech- 
niques, such as a new filter for the green HDSP-2353 display, 
make it possible to achieve readability in sunlight. Readability 
of the HDSP-235X series displays in sunlight is achieved by 
placing an antireflection coated, AR, circular polarized, CP, 
optically tinted glass filter in front of the display. The AR/CP 
optically tinted glass filter provides luminous contrast 
between the on-LED pixels and the display background, 
establishes a recognizable color difference between the on- 
LED pixels and the display background and reduces the level 
of ambient light reflected off the front surface of the filter. This 
technology and the concept of Discrimination Index, as a 
measure of readability, are discussed in Application Note 
1015. 

An AR/CP optically tinted glass filter should have a single 
pass relative transmission between 11% and 17% at the peak 
wavelength of the LED radiated spectrum, provided by the 
optical tinting. The double pass relative transmission should 
be less than 1%, provided bythecircular polarizer. The filter 
can be either neutral density or bandpass, depending upon 
the properties of the optical tinting. The appropriate band- 
pass filter, with a peak relative transmission positioned at the 
peak wavelength of the LED radiated spectrum, will typically 
have a higher luminous contrast ratio than a neutral density 
filter, as it absorbs ambient light in the blue and blue-green 
regions. The AR coating reduces reflections off the front 
surface of the glass filter to a nominal 0.25%. 

Luminous contrast values greater than 4.0 can be achieved in 
107,000lm/m2 (lO.OOOfc) sunlight, excluding the condition of 
a reflected image of the sun off the front surface of the filter. 
The luminous contrast, which includes both diffuse and 
specular reflectance components off the front surface of the 
glass filter, is the predominant factor in the determination of 
the Discrimination Index. The luminous contrast combined 
with the color difference between illuminated LED pixels and 
the display background, as viewed through the AR/CP filter, 
produce Discrimination Index values in the neighborhood of 
5.0. Values of Discrimination Index greater than 4.0 have 
been demonstrated to correlate with acceptable readability in 
sunlight. 

A theoretical relative transmission characteristic for an 
optimal bandpass filter for the HDSP-2353 is presented in 
Figure 11. Diffuse and specular reflectance values are given 
in Figure 12. One AR/CP glass filter that approaches the 
theoretical characteristic is the 12% GREEN passband, 
manufactured by Marks Polarized Corporation. Figures 
13a, b and c present the Luminous Index, Chrominance 
Index and Discrimination Index calculations for the HDSP- 
2353/Marks 12% GREEN filter combination. The luminous 
contrast ratio of 5.22 gives a Luminance Index of 4.79, 
combined with a Chrominance Index of 1.07 produces a 
Discrimination Index of 4.91. 

The HDSP-2353 combined with a 14% neutral density AR/CP 
glass filter can achieve a luminous contrast of 4.66, providing 
a Discrimination Indexof 4.60 which is an 16% improvement 
over the value of 3.97 calculated for the standard green 
HDSP-2303 display in Application Note 1015. 



Table 1 lists calculated values for luminous contrast, 
Luminous Index, Chrominance Index and Discrimination 
I ndex for the three HDSP-238X series devices in combination 
with a 1 4% transmission neutral density AR/CP glass filter in 
sunlight. 

Three filter manufacturers provide AR/CP optically tinted 
glass filters for use with the HDSP-235X series displays in 
sunlight: 

Manufacturer 

HOYA Optics, Inc. 

3400 Edison Way 

Fremont, California 94538-6138 

(415) 490-1880 

AR/CP Glass 

Filter Transmission HP Display 



HLF-608-1G Yellow-Green 
Bandpass 

HLF-608-3Y Yellowish-Orange 
Bandpass 

HLF-608-5R Reddish-Orange 
Bandpass 



14% 


HDSP-2353 




Green 


14% 


HDSP-2351 




Yellow 


14% 


HDSP-2352 




HER 



Hoya offers an optical coating on the backside surface as 
an option. 



Manufacturer 

Marks Polarized Corporation 
258 Jefryn Blvd. West 
Deer Park, New York 11729-5715 
(516) 242-1300 

AR/CP Glass 
Filter 



Transmission HP Display 



MCP-0101-5-12 Yellow-Green 


12% 


HDSP-2353 


Bandpass 




Green 


MCP-0201-2-22 Reddish-Orange 


22% 


HDSP-2352 


Bandpass 




HER 


MCP-0301-8-10 Neutral Density 


10% 


HDSP-2351/ 


Gray 




2352/2353 

Yellow/HER/ 

Green 



Manufacturer 

Polaroid Corporation Polarizer Division 

1 Upland Road 

Norwood, Massachusetts 02062 

(617)577-2000 

AR/CP Glass 
Filter 



•2000 



Transmission HP Display 



HNCP10 Neutral Density 


10% 


HDSP-2351/ 


Gray 




2352/2353 

Yellow/HER/ 

Green 



Refer to Application Note 1029 for more information on 
luminous contrast and sunlight readability. 
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Table 1. Discrimination Index Values for the HDSP-235X Series Displays with Neutral Density Gray Filter 



Display 
Device 


time Average 
Luminous 
Intensity 


Luminous 
Contrast 


Luminance 
Index 


Chrominance 
Index 


Discrimination 
Index 


HDSP-2351 


680 jucd 


4.66 


4.46 


1.94 


4.86 


HDSP-2352 


m 570 ^cd 


4.09 


ISs 


6.86 


7.98 


HDSP-2353 


i||0 MCd 


4.66 


4dB 


1.14 


4.60 



Ambient: 107.000 Im/m2 (10,000 fc) Sunlight 
Filter Type: 14% Transmission, AR/CP, Neutral Density 



Filter Surface Reflectance: 0.25% Specular and 0.02% Diffuse 

Luminous Intensity: Data Sheet Typical x 20% Duty Factor 



0.6 wy- 



0.3 - 
0.2 >• 



oL/\r 



T M - 
BEIOW 
530 nm 




RADIATED SPECTRUM OF 
GREEN LED 



T (570 nm) = 0,11 TO 0,17 



StNGLE PASS TRANSMISSION 
CHARACTERISTIC 



560 570 580 600 620 

X - WAVELENGTH - nm 



Figure 11. Relative Transmission Characteristics for a Yellow-Green Bandpass Antireflection Coated, Circular Polarized Glass Filter for 
use with the HDSP-2353 Green LED Alphanumeric Display. 



Rfs = 0.0025 SPECULAR AR COATING 

Rfd = 0.0002 DIFFUSE 



AR/CP 

GLASS FILTER 



--^ 



:u. 




CIRCULAR 
POLARIZER 



Rs = 0.25 SPECULAR 
Rd = 0.25 DIFFUSE 




DISPLAY 
GLASS WINDOW. 



Rgs = 0.04 SPECULAR 
Rgd = 0.0063 DIFFUSE 



LED CHIP AND 
DIE ATTACH PAD 
(LED PIXEL) 



Figure 12. Reflectances off Surfaces of an HDSP-235X Series Display and an AR/CP Glass Filter. 
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ID=\/IDL2+IDC2 



ID = \/(4.79)2 4- (1.07)2 
ID = 4.91 



IDL = 4.79 
IDC = 1.07 



Figure 13a. Discrimination Index fortlie HDSP-2353 Green 
LED Alphanumeric Display Combined with a 
12% Transmission Yellow-Green Bandpass 
AR/CP Glass Filter in Indirect 107000 im/m^ 
(10,000 fc) sunlight. 



HDSP-2353 GREEN 
ALPHANUMERIC DISPLAY - 




LvS = 1348 cd/m2 



12% TRANSMISSION 
YELLOW GREEN BANDPASS 
AR/CP GLASS FILTER 



OR = LyS + LyB + LyF 
LvB + LvF 

1348 + 45.3 + 274 
^" " 45.3 + 274 

OR = 5.22 



0.15 
LOGio (5.22) 



Figure 13b. Contrast Ratio and Luminance Index. 




iDC = \/A/u2+A)u2 0.029 



0.027 



0.027 



■ 1 .07 



Figure 13c. Color Difference and Chrominance Index 
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High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with MIL-D-87157 Quality 
Level A Test Tables for hermetically sealed LED displays 
with 100% screening tests. A TXVB product is tested to 
Tables I, II, Ilia, and IVa. The TXV program is an HP 
modification to the full conformance program and offers 
the 100% screening of Quality Level A, Table I, and Group 
A, Table II. 



Part Marking System 



Standard 
Product 


With Table 1 and li 


With Tables 
i, It, Ilia, IVa 


HDSP-2351 

HDSP-2352 

„ HDSP-2353 


HDSP-2351 TXV 
HDSP-2352TXV 
HDSP-2353TXV 


HDSP-2351 TXVB 
HDSP-2352TXVB 
HDSP-2353TXVB 



100% Screening 



Table I. Quality Level A of MIL-D-87157 



Test Screen 


MIL-STD.750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5956-7512-52 


2. High Temperature Storage 


1032 


Ta = 125° C, Time = 24 hoursCT 


3. Temperature Cycling 


1051 


Condition B, 10 cycles, 15 min. dwell 


4. Constant Acceleration 


2006 


10,000 G's at Yi orientation 


5. Fine Leak 


1071 


Condition H 


6. Gross Leak 


1071 


Condition C 


7. Interim Electrical/Optical TestsC^I 




Ice (at Vb = 0.4V and 2.4V}, Icol lat Vs ^ 
D.4V and 2.4V) 

liH (Vb, Clock and Data In), Iil (Vb, Clock 
and Data In), Ioh, lot. Visual Function 
and Iv Peak. Vih and Vjl inputs are 
guaranteed by the electronic shift 
register test Ta=^ 25° C 


8, Burn-lnH] 


1015 


Condition B at Vcc = Vb = 5.25V, Vcol = 
a5V.TA = +85^a 

LED ON-Time Duty Factor = 5%, 35 Dots 
On; t^ 160 hours 


9, Final Electrical Testes] 


^ 


Same as Step 7 


10. Delta Determinations 




Alec == ±6 mA. AliH tclock ) == ±10 juA, 
AliH (Data ln) = ±10/iA 
AloH - ±10% of initial value, and 
AIv = -20%,Ta==25°C 


11. External VisualH] 


2009 





Notes: 

1. MIL-STD-883 Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. The Iqh and Iql tests are the inverse of Vqh and Vql specified in 
the electrical characteristics. 

3. Ta = 100° C for HDSP-2353. 
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Table II. Group A Electrical Tests — MIL-D-87157 



Subgroup/Test 


Parameters 


VTPU 


Subgroup 1 

DC Electrical Tests at 25''C ^ 


Ice at Ve - 0,4V and 2.4V <, Icol 

■ at Vb=^ 0.4V and 2.4V' 

Uh 'Vb, Clock and Data In^. lit Vb, Clock and Data 

}n>. lOH, lot Visual Function and Iv peak. Vih and Vit 

inputs are guaranteed by the electronic shift 

register test. 


5 


Subgroup 2 

DC Electrical Tests at High 
Temperature i 


Same as Subgroup 1, except delete Iv and visual 
function<TA==^+85^C 


7 


Subgroup 3 

DC Electrical Tests at Low 
Temperature ^l 


Same as Subgroup 1, except delete Iv and visual 
function, Ta = -55^0 


7 


Subgroup 4, $, and 6 not tested 






Subgroup 7 

Optical mtd Functional Tests at SS'^C 


Satisfied by Subgroup 1 


5 


Subgroup B 

External Visual 


MIL'STD-883 Method 2009 


7 



Note: 

1 . Limits and conditions are per the electrical/optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 



Table Ilia. Group B, Class A and B Of MIL-D-87157 




Subgroup/Test 


Mlt-STD*750 
Method 


Conditions 


Sample Size 


Subgroup 1 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual and 
Design Verification HI 


2075f^l 




1 Device/ 
Failures 


Subgroup 2W^ 

Solderability 


2026 


Ta - 245*^ C for 6 seconds 


LTPD = 15 


Subgroup 3 

Thermal Shock (Temp. Cycles 


1051 


Condition B% 16 min. Dv^ell 


LTPD««16 ' 


Moisture Resistance^'*! 


1021 






Fine Leak 


1071 


Condition H 




Gross Leak 


1071 


Condition C 




Electrical/Optical Endpointsl^l 




IOCiatVB = 0.4V and 2,4V s, 

icoL(atVB^0.4Vand2.4Vi, 

hH ^Vb» Clock and Data In^ hi (Vg, 

Clock and Data Inu Ioh» Iol Visual 

Function and Iv peak, Vm and Vil 

inputs are guaranteed by the electronic 

shift register test. Ta - 25** C 




Subgroup 4 

Operating Life Test (340 hrsj 


1027 


Ta - +85^ C at Voc = Vb « S.25V, 
VcOL = 3,5V, LED ON-Tlme Duty Fac- 
tor - 5%, 36 Dots On 


LTPD ^ 10 


Electrical/Optical Endpoints^^J 


- 


Same as Subgroup 3 




Subgroup 5 

Non-operating (Storages Life 
Test s340hrsj 


1032 


Ta ^ +125X16J 


LTPD ^ 10 


Electrical/Optical Endpointsis) 


^ 


Same as Subgroup 3 





Notes: 

1. Visual inspection is performed throught the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads required. 

4. Initial conditioning is a 15° inward bend for one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. The Iqh and Iql tests are the inverse of Vqh and Vql specified in the electrical characteristics. 

6. Equivalent to MIL-STD-883, Method 2014. 
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Table IVa. Group C, Class A and B of MIL-D-87157 



Subgroup/Test 


Mlt-$TD-750 
Method 


Conditions 


Sample Size 


Subgroupi 

Physical Dimensions 


2066 




2,pevic0s/ 

di%i lures 


Subgroup 2E2j 

Lead tntegrityl^. 9] 


2004 


Condition B2 


LTPD = 15 


Fine leak 


1071 


#ondltion H 


Gross Leak 


1071 


Condition C 


Subgroup 3 

Shock 


2016 


1500G, Time ~ 0<5 ms, 5 blows in 
each orientation X i, Yi, Zi 


LTPD===15 


Vibration, Varlabie Frequency 


2056 ' 




Constant Acceleration 


2006 


lO.OOOG at Yt orientation 


External Visuali'^S 


1010 or 1011 




Electrical/Optical Endpointsi^f 




Ice ^atVe~0.4V and 2.4V) 

lC0LmtVB = 0.4V and 2,4Vi 

liH (Vb, Clock and Data In^ 

III (Vb. Clock and Data Ini 

lOH, lot. Visual Function and Iv peak. 

ViH and ViL inputs are guaranteed by 

the electronic shift register 

test.TA==25*a 


Subgroup 4Ct^J 
Salt Atmosphere 


1041 





LTPD == 15 


External VtsualHi 


1010 or 1011 


Subgroup 5 

Bond Strength I5j 


2037 


Condition A 


LTPD = 20 

(C^O! 


Subgroup 6 

Operating Life Test J^i 


1026 


Ta == +85^ C at Vcc ^ Vb == 5.26V, 
Vcoi - 3.5V, 35 Dots On 


A^IO 


Electrical/Optical Endpolntsi^l 


- 


Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required, 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in fvllL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 

9. Initial conditioning is a 15 degree inward bend, 3 cycles. 
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C4S 



HEWLETT 
PACKARD 



HERMETIC, EXTENDED TEMPERATURE RANGE 
5.0mm (.20") 5X7 ALPHANUMERIC DISPLAYS 



STANDARD RED 

YEllOW 

HIGH EI=FICiENCY RED 

HIGH PERFORMANCE GREEN 



HDSP-231D/2310TXV/2310TXVB 
HDSP-231 1 /231 1 TX V/231 1TXVB 
HDSP*231 2/231 2TX V/231 2TXVB 
HD$P-231 3/231 3TXV/231 3TXVB 



Features 



• WIDE OPERATING TEMPERATURE RANGE 
-55°C TO +85°C 

• TRUE HERMETIC PACKAGE FOR RED, YELLOW 
AND HIGH EFFICIENCY RED DISPLAYS^] 

• TXVB VERSION CONFORMS TO MIL-D-87157 
QUALITY LEVEL A TEST TABLES 

• FOUR COLORS 

Standard Red Yellow 

High Efficiency Red High Performance Green 

• CATEGORIZED FOR LUMINOUS INTENSITY 

• YELLOW AND GREEN DISPLAYS CATEGORIZED 
FOR COLOR 

• INTEGRATED SHIFT REGISTERS WITH 
CONSTANT CURRENT LED DRIVERS 

• 5x7 LED MATRIX DISPLAYS FULL ASCII 
CHARACTER SET 

• WIDE VIEWING ANGLE 

• ENDSTACKABLE 

• TTL COMPATIBLE 
Note: 

1. The HDSP-2313 high performance green displays are epoxy 
sealed and conform to MIL-D-87157 hermeticity requirements. 




Description 



The HDSP-2310 series displays are 5.0 mm (0.20 in.) 5x7 
LED arrays for display of alphanumeric information. These 
devices are available in standard red, yellow, high efficiency 
red and high performance green. All displays use a 14 pin 
dual-in-line glass ceramic package. The hermetic HDSP- 
2310/-2311/-2312 displays utilize a solder-glass seal. The 
HDSP-2313 displays utilize an epoxy glass-to-ceramic seal. 
All display packages conform to the hermeticity require- 
ments of MIL-D-87157. An on-board SIPO (Serial-In-Parallel- 
Out) 7-bit shift register associated with each digit controls 
constant current LED row drivers. Full character display is 
achieved by external column strobing. 



Package Dimensions 



2.84 ftEF- 

r,ii2) 



4.57 m^> 

{492) 



20.01 MAX._ 

{am 



^"1 r 



see 

lyoTe 3 



C3 C3 C3 



C3 C3 C3 C3 



PIN 1 MARKED 8V DOT 
ON eACK Of PACKAGE 



7^ 



6.00 f 



>13 
.0051 



1,27i.13 _| u__ 




2,54 
t.lDQ) 



2.54 T ,13 TYP. J 
MOO*. 005) *"^ 
NOW ACCUM, 



8.43 
(.332J 



COLOR BfN - 
1.27 

(0<050) 



2,79 J 0.13 J 



(0, no i 0.005^ 

tUMmous "" 

INT£N$tTV 
CATEOORV 



.2B ! .05 typ. 

"{.OtO < .002) 



6.35 ' .25 
<.250 - .010) 



178 

~ 10.070) 



iggg/gggZ 



ii2lHDSP-231X« 



PPPP 



"T 2,41 
f (0,095) 



3.S& 
(0,140) 



NOTESt 

1, DWeWSJOfiS m mm fimhes). 

2. (^NIESS OTMERWrS€ 5PECfPIED THE TOLCftANCE ON 
ALt DtWENBtON5 IS * 0.5S mm U O.lS"). 

a. cHABAcrens are centered with respect to 

i,EAO$ mrnm i 0,13 mm u O.OOS"), 
4. LEAD MATERIAL »S GOLD PLATED COPPER ALLQV. 



PIN 


FUNCTION 


PIN 


FUNCTION 


1 


COLUMN 1 


7 


DATA OUT 


2 


COLUMN 2 


8 


Vb 


3 


COLUMN 3 


9 


Vcc 


4 


COLUMN 4 


10 


CLOCK 


5 


CLOUMN 5 


11 


GROUND 


6 


INT. CONNECT* 


12 


DATA IN 


*00 N 


OT CONNECT OR 


USE 
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Typical Applications 

• MILITARY EQUIPMENT 

• AVIONICS 

• HIGH RELIABILITY INDUSTRIAL EQUIPMENT 

Absolute Maximum Ratings (HDSP-2310/-2311/-2312/-2313) 



Supply Voltage Vcc to Ground —0.5V to 6.0V 

Inputs, Data Out and Vb —0.5V to Vcc 

Column Input Voltage, Vcol —0.5V to +6.0V 

Free Air Operating 
Temperature Range, Ta ^-^ — 55°C to +85° C 



Recommended Operating 

Conditions (HDSP-231 0/-231 1 /-231 2/-231 3) 



storage Temperature Range, Ts 

HDSP-2310/-2311/-2312 -65°C to +125°C 

HDSP-2313 -55°C to +100°C 

Maximum Allowable Power Dissipation 

at Ta = 25°cn.2.3] 1.46 Watts 

Maximum Solder Temperature 1.59 mm (.063") 

Below Seating Plane t<5secs 260°C 



Plrameter 


Symbol 


Mm. 


Norn. 


Max. 


Units 


m 


Supply Voltage 


Vcc 


4,75 


5-0 


5-25 


V 




Data Out Cijrrent» Low State 


lOL 






1-6 


mA 




Oik Out Current. High State 


lOM 






-0.6 


mA 




Column Input Voltage, Coiurr?r> On HDSP-231 


VcOL 


2.4 




3,5 


V 


4 


Column Input Voltage, Column On HDSP-231 1A2312A23 13 


vcot 


2,75 




3-5 


V 


4 


Sgup Time 


tsetup 


70 


45 




ns 




Hold Time 


thoid 


30 







ns 




Width of Clock 


tvv^Ciock) 


75 






ns 




Clock Frequency 


fclOCK 







3 


MHz 




Clock Transition Time 


tTHL 






200 


ns 




Free Air Operating Temperature Range ''•^' 


Ta 


-55 




85 


X 





Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 



DescHption 


Symbol 


Test Conditjorts 


Mln, 


Typ/ 


Max. 


Uib 


m 


Supply Current 


Ice 


Vcc - 5.25V 
VciOCK ^ Vdata - 2.4V 
All SR Stages ^ 
Logical 1 


Vb == 0.4V 




45 


60 


mA 




Ve ^ 2.4V 




73 


95 


mA 


Column Current at any Column Input 


ICOL 


Vcc ^ 5.25 V 
VcoL ^ 3.5V 
All SR Stages - Logical 1 


Vb - 0.4V 






500 


iuA 


4 


Column Current at any Column Input 


ICOL 


Vs ^ 2-4V 




380 


520 


mA 


Vb, Clock or Data Input Threshold High 


VlH 


Vcc = 4.75V 


2.0 






V 




Vb, Data Input Threshold Low 


ViL 






0.8 


V 


Clock Input Threshold Cow 


ViL 






0.6 


V 


Input Current Logical 1 


Vb. Clock 


llH 


Vcc ^ 5-25V, ViH ^ 2.4V 




20 


80 


mA 




Data In 


llH 




10 


40 


uA 


Input Current Logical 


Vb, Clock 


IlL 


Vcc ^ 5.25V. ViL ^ 0.4V 




-500 


-800 


mA 




Data In 


IlL 




^250 


-400 


mA 


Data Out Voltage 


VOH 


Vcc ^ 4.75V, loH ^ -0.5 mA, IcOL == mA 


2.4 


3.4 




V 




Vol 


Vcc - 4.75V, == 1 .6 mA, Icou ^ mA 




0.2 


0-4 


V 


Power Dissipation Per Package** 


Pd 


Vcc ~ 5.0V. Vcol = 3.5V, 17.5% DF 
15 L£Ds on per character, Vb = 2,4V 




0.78 




w 


2 


Thermal Resistance IC 
Junction-to-Oase 


R^j^C 






25 




^C/W/ 
Device 


2 


Leak Rate 










6x1 0-a 


cc/sec 





*AII typical values specified at Vcc = 5.0V and Ta = 25° C unless 
otherwise noted. 

Notes: 

1. Operation above 85° C ambient is possible provided the IC 
junction temperature. Tj, does not exceed 125° C. 

2. The device should be derated linearly above 37°C at 
16.7 mW/°C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 



'Power dissipation per package with four characters illuminated. 



35° C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 

Maximum allowable dissipation is derived from Vcc = 5.25V, 
Vb = 2.4V, VcOL = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics 

Standard red hdsp-231o 



DescHption 


Symbol 


Test Conditions 


Mm. 


Typ.* 


Max. 


Units 




Fig. 


Peak Luminous Intensity per LED "^^ 
; Character Average > 


IvPeak 


VcG == 5-OV. Vcou =* 3.6V 


220 


370 




^cd 


3 


Peak Wavelength 


kpEAK 






665 




nm 




Dominant Wavelength^] 


Ad 






639 




nm 





YELLOW HDSP-2311 



Oescriptton 


Symbol 


Test Coniitions 


Min. 


Typ,* 


Max, 


Ulis 


Fig. 


Peak Luminous Intensity per LED ^-^ 
(Character Average 1 


IvPeak 


Vcc = 5.0V, VcOL = 3,5V 
Ti = 25^C16!, Vb=2.4V 


650 


1140 




^cd 


3 


Peak Wavelength 


XPEAK 






583 




nm 




Dominant Wavelength f^, 7] 


Ad 






585 




nm 





HIGH EFFICIENCY RED HDSP-2312 



Description 


Symbol 


Test Coniitions 


Pin, 


Typ/ 


Max. 


Units 


Fig. 


Peak Luminous Intensity per LED ^'^' 
i Character Average } 


IvPeak 


Vcc - 5.0V, Vcot "^ 3.5V 
T|^25*'a«l, VB-2.4V 


650 


1430 




/ucd 


3 


Peak Wavelength 


Apeak 






635 




nm 




Dominant Wavelength!'') 


Ad 






626 




nm 





HIGH PERFORMANCE GREEN HDSP-2313 



Description 


SymBol 


Test Coniitions 


Min, 


Typ/ 


Max, 


Ults 


Fig. 


Peak Luminous Intensity pet LED '^-^ 
(Character Average i 


IvPeak 


Vcc - 5.0V, VcOL ^ 3.5V 
Ti^25°Ci&l,VB«2.4V 


1280 


2410 




pcd 


6 


Peak Wavelength 


ApEAK 






568 




nm 




Dominant Wavelength is. '') 


Ad 






574 




nm 





'All typical values specified at Vcc = 5.0V and Ta = 25° C unless ; 

otherwise noted. 

Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2311 and HDSP-2313 are categorized for color with 
the color category designated by a number code on the 
bottom of the package. 

6. The luminous intensity is measured at Ta = Tj = 25° C. No 
time is allowed for the device to warm-up prior to 
measurement. 

Electrical Description 

The HDSP-2310 series of four character alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four charac- 
ter module is arranged as a 28 bit serial in parallel out shift 
register as is shown in Figure 5. The display module fea- 
tures Data In and Data Out terminals arrayed for easy PC 
board interconnection. Data Out represents the output of 
the 7th bit of digit number 4 shift register. Shift register 
clocking occurs on the high to low transition of the Clock 
input. The like columns of each character in a display 
cluster are tied to a single pin. Figure 5 is the block dia- 
gram for the displays. High true data in the shift register 
enables the output current mirror driver stage associated 
with each row of LEDs in the 5x7 diode arrav. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

In the normal mode of operation, input data for digit 4, 
column 1 is loaded into the 7 on-board shift register 
locations 1 through 7. Column 1 data for digits 3, 2, and 1 is 
similarly shifted into the display shift register locations. The 



"Power dissipation per package with four characters illuminated. 

7. Dominant wavelength Ad. is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

8. The luminous sterance of the LED may be calculated using the 
following relationships: 

Lv (cd/m2) = Iv (Candela)/A (Metre)2 

Lv (Footlamberts) = ttIv = {Candela)/A (Foot)2 

A = 5.3 x 1 0-8 M2 = 5.8x1 0"-7 (Foot)2 



column 1 input is now enabled for an appropriate period of 
time, T. A similar process is repeated for columns 2, 3, 4 and 
5. If the time necessary to decode and load data into the shift 
register is t, then with 5 columns, each column of the display 
is operating at a duty factor of: 

D.F.= -^- 

5(t + T) 

The time frame, t + T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con- 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With five columns to be addressed, this refresh rate then 
gives a value for the time t + T of: 

1/[5x (100)] =2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t«T. For short display strings, the duty 
factor will then approach 20%. 

The ESD susceptibility of these devices is Class A of MIL- 
STD-883 or Class 2 of DOD-STD-1686 and DOD-HDBK-263. 

Forfurtherapplications information, referto HP Application 
Note 1016. 
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iil«jti9ter Condition 


MIn. 


Typ. 


Max 


Mnlt$ 


;CLOCK Hate 






3 


MHz 


Propagation C. = t5pF 
delay CLOCK BL=2.4K(i 
to DATA OUT 






125 


ns 



Figure 1. Switching Characteristics HDSP-2310/-2311/-2312/-2313 
(Ta = -55°C to +85°C) 

Mechanical and 
Thermal Considerations 

The HDSP-2310 series displays are available in standard 
ceramic dual-in-line packages. They are designed for 
plugging into sockets or soldering into PC boards. The 
packages may be horizontally or vertically stacked for 
character arrays of any desired size. HDSP-2310 series 
displays utilize a high output current IC to provide excel- 
lent readability in bright ambient lighting. Full power 
operation (Vcc = 5.25V, Vb = 2.4V, VcOL = 3.5V) with 
worst case thermal resistance from IC junction to ambient 
of 60° C/watt/device is possible up to ambient temperature 
of 37° C. For operation above 37° C, the maximum device 
dissipation should be derated linearly at 16.7 mW/°C (see 
Figure 2). With an improved thermal design, operation at 
higher ambient temperatures without derating is possible. 

Power derating for this family of displays can be achieved 
in several ways. The power supply voltage can be lowered 
to a minimum of 4.75V. Column Input Voltage, VcoL, can 
be decreased to the recommended minimum values of 
2.4V for the HDSP-2310 and 2.75V for the HDSP-2311/-2312/ 
-2313. Also, the average drive current can be decreased 
through pulse width modulation of Vb. 

The HDSP-2310 series displays have integral glass win- 
dows. A front panel contrast enhancement filter is 
desirable in most actual display applications. Some sug- 
gested filter materials are provided in Figure 6. Additional 
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Figure 5. Block Diagram of HDSP-2310/-2311/-2312/-2313 

information on filtering and contrast enhancement can be 
found in HP Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning process- 
ing for up to 2 minutes in vapors at boiling is permissible. 
Suggested solvents include Freon TF, Freon TE, Genesolv 
DI-15, Genesolv DE-15, and water. 

High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed LED displays with 
100% screening tests. A TXVB product is tested to Tables I, 
II, Ilia, and IVa. The TXV program is an HP modification to 
the full conformance program and offers the 100% screening 
of Quality Level A, Table I, and Group A, Table II. 

Part Marking System 



Standard 




With Tables 


Product 


With Table i and II 


1, if, Ilia, IVa 


HDSP-2310 


HDSP-2aiOTXV 


HDSP-2310TXVB 


HDSP-2311 


HDSP-2311TXV 


HDSP-2311TXVB 


HDSP-2312 


HDSP-2312TXV 


HDSP-2312TXVB 


HDSP-2313 


HDSP-2313TXV 


HD$P-2313TXVB 
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Display 
Color 


Ambient Ughling | 


Dim 


Moderate 


Bright 


NDSP-2310 
Standard Red 


Panelgraphic Dark Red 63 

Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 


Polaroid HNCP 37 
3M Light Control Film 

Panelgraphic Gray 10 
Chequers Grey 105 




HDSP-2311 
Yellow 


Panefgraphic Yellow 27 
Chequers Amber 107 


Polaroid Gray HNCP10 
HOYA Yellowtsh'Orange 

HLF-608-3Y 
Marks Gray 

MCP~0301-8'10 


HDSP-2312 
HER 


Panelgraphic Ruby Red 60 
Chequers Red 112 


Polaroid Gray HHCP10 
HOYA Reddish-Orange 

HLF-608-5R 
Marks Gray 

MCP-030V8-10 
Marks Reddish-Orange 

MCP-0201-2-22 


HDSP-2313 
HP Green 


Panelgraphic Gm&n 48 
Chequers Green 107 


Polaroid Gray HNCP10 
HOYA Yellow-Green 

HLF-608-1G 
Marks Yellow-Green 

MCP-0101-5-12 



Figure 6. Contrast Enhancement Filters 



100% Screening Table 1. Quality Level A of MIL-D-871 57 


Test Screen 


MIL-STD-750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5056*7512-52 


2. High Temperature Storage 


1032 


Ta ^ ISS'^C, Time « 24 hoursl^l 


3. Temperature Cycling 


1051 


Condition B, 10 cycles, 15 min. dwell 


4 Constant Acceleration 


2006 


10,000 G*s at Yi orientation 


5. Fine Leak 


1071 


Condition H 


6. Gross Leak 


1071 


Condition C 


7 Interim Electrical/Optical Tests^"^! 




Ice (at Vb = 0,4V and 2.4V), IcOL (at Vb = 

0.4V and 2,4V) 

liH (Vb, Clock and Data In), lit (Vb, Clock 

and Data In), Ion, Iol 

and Iv Peak. Vih and Vit Inputs are 

guaranteed by the electronic shift 

register test Ta = 25*' C 


8. Burn-fnlil 


101S 


Condition B at Vcc = Vb == 5.25V, Vcot - 
3.6V, Ta^ +85^0. 

LED ON-Time Duty Factor ^ 5%, 35 Dots 
On; t- 160 hours 


B. Final Electrical Testl^i 


^ 


Same as Step 7 


10. Delta Determinations 




4lcc "^ ±6 mA, illiH (clock) = ±10 ^A, 
AliH (Dataln)«^±10MA 
dIoH = ±10% of initial value* and 
AIv = -20%,Ta«25''C 


11. External Visual ni 


2009 





Notes: 

1. MIL-STD-883Test Method applies. 

2. Limits and conditions are per the electrical/optical characteristics. The Ioh and Iql tests are the inverse of Voh and Vql specified in 
the electrical characteristics. 

3. Ta= 100°C for HDSP-2313. 
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Table II. Group A Electrical Tests — MIL-D-87157 



Subgroup/Test 


Parameters 


LTPD 


Subgroup 1 

DC Electrical Tests at 25^^0111 


Ice (at Vb ^ 0,4V and 2.4V}, Icot 

(at Vb^ 0.4V and 2.4V} 

liH (Vb, Clock and Data In), )il (Vb, Clock and Data 

In), loH, lOL Visual Function and Iv peak. Vih and Vil 

inputs are guaranteed by the electronic shift 

register test 


5 


Subgroup 2 

DC Electrical Tests at High 
TemperatureHl 


Same as Subgroup 1, except delete Iv and visual 
function, Ta = +85'* C 


7 


Subgroup 3 

DC Electrical Tests at Low 
TemperatureHl 


Same as Subgroup 1, except delete Iv and visual 
function, Ta = -55° C 


7 


Subgroup 4, 5, and 6 not tested 






Subgroup 7 

Optical and Functional Tests at 25° C 


Satisfied by Subgroup 1 


5 


Suljgroup 8 

External Visual 


MJL-STD-883 Method 2009 


7 



Note: 

1. Limits and conditions are per the electrical/optical characteristics. The ioH and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 



Table Ilia. Group B, Class A and B of MIL-D-87157 




Subgroup/Test 


MIL-STD-75a 
Method 


Conditions 


Sample Size 


Subgroup 1 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual Design Verification f J 


2075171 




1 Device/ 
Failures 


Subgroup 2f2,3j 

Solderabiiity 


2026 


Ta » 245'' C for 5 seconds 


LTPD -15 


Subgroup 3 

Thermal Shock (Temp. Cycle) 


1051 


Condition B1, 15 min. Dwell 


LTPD ^ 15 


fvioisture Resistance^ 


1021 






Fine leak 


1071 


Condition H 




Gross Leak 


1071 


Condition C 




Electrical/Optical Endpoints^^^ 




Ice (at Vb- 0.4V and 2.4V), 

icoL (at Vb== 0.4V and 2.4V), 

IjH (Vb, Clock and Data In), Iil (Vb. 

Clock and Data In), Ioh, Iol Visual 

Function and Iv peak. Vih and Vit 

inputs are guaranteed by the electronic 

shift register test. Ta - 25** C 




Subgroup 4 

Operating Life Test (340 hrsj 


1027 


Ta - +35° C at Vcc ^ Vb = 5.25V, 
VcOL ^ a5V, LED ON-Time Duty Fac- 
tor ^ 5%, 35 Dots On 


LTPD - 10 


Electricaf/Optical Endpointsf^^ 


— 


Same as Subgroup 3 




Subgroup 5 

Non-operating (Storage) Life 
Test (340 hrs4 


1032 


Ta = +125X^6] 


LTPD = 10 


Electrical/Optical Endpoints^s] 


— 


Same as Subgroups 





Notes: 

1. Visual inspection is performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. The LTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads required. 

4. Initial conditioning is a 15° inward bend for one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. The Iqh 3"^^ Iql tests are the inverse of Vqh 3nd Vql specified in the electrical characteristics. 

6. Ta = 100°C for HDSP-2313. 

7. Equivalent to MIL-STD-883, Method 2014. 
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Table IVa. Group C, Class A and B of MIL-D-87157 



Syl)group/Td$t 


Mfi«STD-T50 
Metliod 


ConMons 


Sample Size 


Sul30rouf> 1 

Physical Dimensions 


2066 




2 Devices/ 
Failures 


Subgroup 21^1 

Leadlntegrityf7,0| 


2004 


Condition B2 


LTPD-15 


Fine iBaN 


1071 


Condition H 


Gross Uak 


1071 


Condition C 


Subgroup t 

Shock 


2016 


1600G, Time ~ 0.5 ms, 5 blows In 
each orientation Xi , Yi , Z^ 


LTPD - 15 


Vibration, Variabte Frequency 


2066 




Constant Acceleration 


2006 


10>OOOG at Yi orientation 


External Visuafl'^i 


1010 or 1011 




Electrical/Optical Endpointsl^l 




Ice {at V8« 0.4V and 2.4V) 
Icoi (at Vb « 0.4V and 2.4V s 
hH(Ve, Clock and Data In) 
Iil(Vb> Clock and Data In 1 
Idh, Ioli Visual Function and Iv peak. 
ViH and Vit inputs are guaranteed by 
the electronic shift register 
test. Ta^SS^C. 


Subgroup 4tii^! 

Salt Atmosphere 


1041 




tTPD-15 


External Visual i^l 


1p10or1011 


Subgroup 5 

Bond Strength! 51 


2037 


Condition A 


LTPD -= 20 

(C^O) 


Subgroup 6 

Operating Ufe Testis! 


1026 


Ta = 4-85^ at Vcc « Vb = 6.25V, 
VcoL^ 3.6V, as Dots On 


A-10 


Electrjcal/Optjca! Endpoints!«i 


- 


Same as Subgroup 3 



Notes: 



Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 

required. 

Solderability samples shall not be used. 

Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

Displays may be selected prior fo seal. 

If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 

may be continued on test to 1 000 hours in order to satisfy the Group C life test requirements. In such cases, either the 340 hour endpoint 

measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 

Group B and Group C acceptance. 

MIL-STD-883 test method applies. 

Limits and conditions are per the electrical/optical characteristics. The Ioh and lot tests are the inverse of Voh and Vol specified in the 

electrical characteristics. 

Initial conditioning is a 15 degree inward bend, 3 cycles. 
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tf^ 



HEWLETT 
PACKARD 



HERMETIC, EXTENDED TEMPERATURE RANGE 
6.9mm (.27") 5X7 ALPHAiljUMERIC DISPLAYS 



STANDARD RID 

YEllOlA/ 

HIGH iFFICIENCY RID 

HIGH PERFOiMANCE GREEN 



HDSP-2450/2450TXV/2450TXVB 
HDSP-2451 /2451 TX V/2451 TX VB 
HDSP-2452/2452TXV/2452TXVB 
HDSP-2453/2453TXV/2453TXVB 



Features 



WIDE OPERATING TEMPERATURE RANGE 

-55°C TO +85°C 

TRUE HERMETIC PACKAGE FOR RED, YELLOW 

AND HIGH EFFICIENCY RED DISPLAYS^] 

TXVB VERSIONS CONFORM TO MIL-D-87157 

QUALITY LEVEL A TEST TABLES 

FOUR COLORS 

Standard Red Yellow 

High Efficiency Red High Performance Green 

CATEGORIZED FOR LUMINOUS INTENSITY 

YELLOW AND GREEN DISPLAYS CATEGORIZED 

FOR COLOR 

INTEGRATED SHIFT REGISTERS WITH 

CONSTANT CURRENT DRIVERS 

5x7 LED MATRIX DISPLAYS FULL ASCII 

CHARACTER SET 

WIDE VIEWING ANGLE 

END STACKABLE 

TTL COMPATIBLE 



Note: 

1. The HDSP-2453 is epoxy sealed and complies with MIL-D- 
87157 hermeticity requirements. 

Package Dimensions 




Description 



The HDSP-2450 series displays are 6.9 mm (0.27 in.) 5x7 
LED arrays for display of alphanumeric information. These 
devices are available in standard red, yellow, high efficiency 
red and high performance green. All displays use a 28 pin 
dual-in-line glass ceramic package. The hermetic HDSP- 
2450/-2451/-2452 displays utilize a solder-glass seal. The 
HDSP-2453 displays utilize an epoxy glass-to-ceramic seaL 
All display packages conform to the hermeticity require- 
ments of MIL-D-87157. An on-board SIPO (Serial-In-Parallel- 
Out) 7-bit shift register associated with each digit controls 
constant current LED row drivers. Full character display is 
achieved by external column strobing. 



- 3S,e(T.40] MAX- 



PIN 


FUNCTION"! 


PIN 


FUNCTION 


1 


NO CONNECT 


15 


NO CONNECT 


2 


COLUMN 1 


16 


DATA OUT 


3 


COLUMN 1 


17 


DATA OUT 


4 


COLUMN 2 


18 


Vb 


5 


COLUMN 2 


19 


Vb 


6 


COLUMN 3 


20 


Vcc 


7 


COLUMN 3 


21 


Vcc 


8 


COLUMN 4 


22 


CLOCK 


9 


COLUMN 4 


23 


CLOCK 


10 


COLUMN 5 


24 


GROUND 


11 


COLUMN 5 


25 


GROUND 


12 


INT.CONNECTl'l 


26 


DATA IN 


13 


INT.C0NNECTI2I 


27 


DATA IN 


14 


NO CONNECT 


28 


NO CONNECT 




N0T£3) 

T* ALt USeASte FUMCtJOt* 

(*INSAftEREOUJ*DANT. 

«LECTFWCAL CONNECTION 

<;A«&6MAD«tO 

E)TH£FH>m Oft BOTH, 
2. 00 NOT CONNECT Oft USS< 
a OlMENS^Ot^SlN 

OtmilNCHe^i, 

4, UNLESS 0TH«ftWtS6 
SPeCIPlCD.THE 
TOieftANCE 0«AU 
OlMENSIONStS; .38 ram 
{',016 INCHES)^, 

5, IfAO MATEfllAt IS 
GOLD PLATE0 mON 
At.LQy» 
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Typical Applications 

• MILITARY EQUIPMENT 
o AVIONICS 

• HIGH RELIABILITY INDUSTRIAL EQUIPMENT 

Absolute Maximum Ratings (HDSP-2450/-2451/-2452/-2453) 



Supply Voltage Vcc to Ground —0.5V to 6.0V 

Inputs, Data Out and Vb —0.5V to Vcc 

Column Input Voltage, Vcol —0.5V to +6.0V 

Free Air Operating 
Temperature Range, Ta'^^i — 55°C to +85°C 



Storage Temperature Range, Ts 

HDSP-2450/-2451/-2452 -65°C to +125°C 

HDSP-2453 -55°C to +100°C 

Maximum Allowable Power Dissipation 

at Ta = 25°C[1.2.3] 1.46 Watts 

Maximum Solder Temperature 1.59 mm (.063") 

Below Seating Plane t<5secs 260°C 



Recommended Operating Conditions 

(HDSP-2450/-2451 /-2452/-2453) 



Parameter 


Symbol 


Mia 


Nom< 


Max. 


Units 


Figi 


Supply Voltage 


Vcc 


4.75 


5,0 


5.25 


V 




Data Out Current. Low State 


lOL 






1.6 


mA 




Data Out Current, High Stale 


iOH 






-0.5 


mA 




Column Input Voltage, Column On HDSP-2450 


VcOL 


2,4 




3.5 


V 




Column Input Voltage, Column On HDSP-2451/2462/2453 


VCQU 


2.75 




3.5 


V 




Setup Time 


tsetup 


70 


45 




ns 




Hold Time 


thold 


30 







ns 




Width of Clock- 


tvv(Clock) 


75 






ns 




Clock Frequency 


fclock 







3 


MHz 




Clock Transition Time 


tTHL 






200 


ns 




fm& Air Operating Temperature Range H'^i 


Ta 


'55 




85 


^C 





Electrical Characteristics Over Operating Temperature Range 

(Unless otherwise specified) 



bescripljon 


Symbol 


Test Conditions 


MJn. 


Typ.* 


Max. 


Units 


Fig. 


Supply Current 


icc 


Vcc ^ 5.25V 
VcLOCK ~ Vdata ^ 2A\/ 
All SR Stages = 
Logical 1 


Vs ^ 0.4V 




45 


60 


mA 




Ve ^ 2.4V 




73 


95 


mA 


Column Current at any Column Input 


ICOL 


\fcc ^ 5.25 V 
VcOL = 3<SV 

AM SR Stages ~ Logical i 


Vb ^ 0.4V 






500 


mA 


4 


Column Current at any Column Input 


ICOL 


Vb --= 2.4V 




380 


620 


mA 


Ve, Clock or Data Input Threshold HiCfh 


VfH 


Vcc ^ 4J5V 


2.0 






V 




Vb, Data input Threshold Low 


V>L 






0.6 


V 


Clock Input Threshold Low 


ViL 


■■■■""' 




0-6 


V 


Input Current Logical 1 


Vs. Clock 


IfH 


Vcc = 5.25V. ViH ^ 2.4V 




20 


SO 


^^ 




Data In 


IrH 




ID 


40 


^A 


input Current Logical 


Vb. Clock 


iit 


Vcc =^ 5.25V. Vii ^ 0.4V 




"500 


-800 


t^A 




Data In 


ill 




-250 


-400 


juA 


Data Out Voltage 


\fOH 


Vcc - 4.75V, loH ~ -0.5 mA, Icot ^ mA 


2.4 


3.4 




V 




Vol 


Vcc =^ 4.7$V toL = 1.6 mA, Icot ^ mA 




0.2 


0.4 


V 


Power Dissipation Per Package** 


Pd 


Vcc = 5.0V, VcOL ^ 3.5V. 17.5% DF 
16 LEDs on per character, Vb - 2.4V 




0.78 




W 


2 


Thermal Resistance IC 
Junction-to-Case 


BSj^C 






20 




Device 


2 


Leak Rate 










5x10^^ 


cc/sec 





*AII typical values specified at Vcc 
otherwise noted. 



= 5.0V and Ta = 25° C unless 



Notes: 

1. Operation above 85°C ambient is possible provided the IC 
junction temperature, Tj, does not exceed 125°C. 

2. The device should be derated linearly above 60°C at 
22.2 mW/° C. This derating is based on a device mounted in a 
socket having a thermal resistance from case to ambient at 



*Power dissipation per package with four characters illuminated. 



25°C/W per device. See Figure 2 for power deratings based on 
a lower thermal resistance. 
3. Maximum allowable dissipation is derived from Vcc = 5.25V, Vb 
= 2.4V, VcOL = 3.5V 20 LEDs on per character, 20% DF. 
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Optical Characteristics (continued) 

STANDARD RED HDSP-2450 



Description 


Symbol 


TestiOindltions 


MIn.. 


Typ,* 


Max. 


Units 


Fig, 


Peak Lummous Intensity per LED'^^-^i 
(Character' Average) 


IvPeak 


vac ^ 5.0V, Vcot = 3.5V 

Ti-25iCiSi,,|/B==^2.4V 


220 


370 




Mcd 


3 


Peak Wivelength 


llliEAK 


11 




655 




nm 




Dominant Wavelength^'') :i!ii:i:iiiiiii 


WM 






639 


'■:Mi 


nm 





YELLOW HDSP-2451 



Diiifipiiin 


Sfliif 


TiifWiiiPi 


Min, 


Typ.* 


mx. 


uiiii 


Fig. 


Peak Luminous Intensity per feEDS'^-S' 
(Character A\fe rage 1 


IvPeak 


Vcc ^ 5.0V. VcoL ^ 3.5V 

Tj-26^Ct61,Vi1|:2.4V 


850 


ilbo 




(xcd 


3 


Peak Wavelength 


Apeak 


U %^ 




lias 




nm 




Dominant Wavetengthi5.7j 


m 






iiil5 




nm 





HIGH EFFICIENCY RED HDSP-2452 



Description 


Symbol 


Test CJilllitions 


IVIin, 


lb.* 


^Wa%, 


uiiib 


Fig. 


Peak Luminous Intensity per LEDS'^-si 
{Character Average) 


IvPeak 


Vcc -iliv,VcOL- 3.5V 
Tj==25^Cl^f, Vb = 2.4V 


850 


1530 




iucd 


3 


Peak Wavelength 


Apeak 






635 




n^m s? 




Dominant Waveleigth^^l 


Ad 






626 




nm 





HIGH PERFORMANCE GREEN HDSP-2453 



Dllcriptlon 


Symbol 


Test Conditions 


Min, 


TIPPI 


IVilx. 


tlnits 


Fig. 


Peak Luminous Intensity per LED^^^'^i 
1 Character Average} 


IvPeaK 


Vcc =^ 5.0V, VcOL ^ 3.5V 
T| = 26*'Ci6l, Vb = 2.4V 


1280 


2410 




Mcd 


3 


Peak Wavelength 


Apeak 






568 




nm 




Dominant Wavelengthl^'l 


Ad 






574 




nm 





'All typical values specified at Vcc = 5.0V and Ta = 25°C unless 

otherwise noted. 

Notes: 

4. The characters are categorized for luminous intensity with the 
intensity category designated by a letter code on the bottom of 
the package. 

5. The HDSP-2451 and HDSP-2453 are categorized for color with 
the color category designated by a number code on the 
bottom of the package, 

6. The luminous intensity is measured at Ta = Tj = 25° 0. No time 
is allowed for the device to warm-up prior to measurement. 

Electrical Description 

The HDSP-2450 series of four character alphanumeric 
displays have been designed to allow the user maximum 
flexibility in interface electronics design. Each four 
character display module features Data In and Data Out 
terminals arrayed for easy PC board interconnection. Data 
Out represents the output of the 7th bit of digit number 4 
shift register. Shift register clocking occurs on the high to 
low transition of the Clock input. The like columns of each 
character in a display cluster are tied to a single pin. 
Figure 5 is the block diagram for the displays. High true 
data in the shift register enables the output current mirror 
driver stage associated with each row of LEDs in the 5x7 
diode array. 

The TTL compatible Vb input may either be tied to Vcc for 
maximum display intensity or pulse width modulated to 
achieve intensity control and reduction in power 
consumption. 

The normal mode of operation input data for digit 4, column 
1 is loaded into the 7 on-board shift register locations 1 
through 7. Column 1 data for digits 3, 2, and 1 is similarly 
shifted into the display shift register locations. The column 1 
input is now enabled for an appropriate period of time, T. A 



"Power dissipation per package with four characters illuminated. 



Dominant wavelength Ad, is derived from the CIE chromaticity 
diagram, and represents the single wavelength which defines 
the color of the device. 

The luminous ster^nce of the LED may be calculated using the 
following relationships: 

U icd/m2i = Iv (Candelai/A ifVletrei2 

Lv (Footlamberts) = ttIv (Candela)/A (Foot)2 

A = 5.3 X 10-8 M2 = 5.8 X 10-7 Foot 2 



similar process is repeated for columns 2, 3, 4 and 5. If the 
time necessary to decode and load data into the shift register 
is t, then with 5 columns, each column of the display is 
operating at a duty factor of: 

T 
D.F. = 

5(t + T) 

The time frame, t -f T, alloted to each column of the display is 
generally chosen to provide the maximum duty factor con- 
sistent with the minimum refresh rate necessary to achieve a 
flicker free display. For most strobed display systems, each 
column of the display should be refreshed (turned on) at a 
minimum rate of 100 times per second. 

With columns to be addressed, this refresh rate then gives a 
value for the time t -f T of: 

1/[5x(100)] = 2 msec 

If the device is operated at 3.0 MHz clock rate maximum, it is 
possible to maintain t«T. For short display strings, the duty 
factor will then approach 20%. 

The ESD susceptibility of these devices is Class A of MIL- 
STD-883 or Class 2 of DOD-STD-1686 and DOD-HDBK-263. 

For further applications information, refer to HP Applica- 
tion Note 1016. 
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Param«t«r 


Condition 


Min. 


Typ. 1 mx. 


UnHs 


fetock 
CLOCK Ra»e 








3 


MH2 


Propagation 
delay CLOCK 
to DATA OUT 








125 


n© 



Figure 1. Switching Cliaracteristlcs HDSP-24S0/-2451/-2452/-2453 
(Ta = -5S°C to +85°C) 

Mechanical and 
Thermal Considerations 

The HDSP-245X series displays are available in standard 
ceramic dual-in-line packages. They are designed for 
plugging into sockets or soldering into PC boards. The 
packages may be horizontally or vertically stacked for 
character arrays of any desired size. HDSP-245X series 
displays utilize a high output current IC to provide excel- 
lent readability in bright ambient lighting. Full power 
operation (Vcc = 5.25V, Vb = 2.4V, VcoL = 3.5V) with 
worst case thermal resistance from IC junction to ambient 
of 45° C/watt/device is possible up to ambient temperature 
of 60°C. For operation above 60° C, the maximum device 
dissipation should be derated linearly at 22.2 mW/°C (see 
Figure 2). With an improved thermal design, operation at 
higher ambient temperatures without derating is possible. 

Power derating for this family of displays can be achieved 
in several ways. The power supply voltage can be lowered 
to a minimum of 4.75V. Column Input Voltage, Vcol, can 
be decreased to the recommended minimum values of 
2.4V for the HDSP-2450 and 2.75V for the HDSP-2451/ 
-2452/-2453. Also, the average drive current can be 
decreased through pulse width modulation of Vb. 

The HDSP-245X series displays have glass windows. A 
front panel contrast enhancement filter is desirable in 
most actual display applications. Some suggested filter 
materials are provided in Figure 6. Additional information 
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COLUMN DRIVE INPUTS 

Figure 5. Block Diagram of HDSP-2450/-2451/-2452/-2453 

on filtering and contrast enhancement can be found in HP 
Application Note 1015. 

Post solder cleaning may be accomplished using water or 
Freon/alcohol mixtures formulated for vapor cleaning 
processing or Freon/alcohol mixtures formulated for room 
temperature cleaning. Freon/alcohol vapor cleaning process- 
ing for up to 2 minutes in vapors at boiling is permissible. 
Suggested solvents include Freon TF, Freon TE, Genesolv 
DI-15, Genesolv DE-15, and water. 

High Reliability Testing 

Two standard reliability testing programs are available. The 
TXVB program is in conformance with Quality Level A of 
MIL-D-87157 for hermetically sealed LED displays with 
100% screening tests. A TXVB product is tested to Tables I, 
II, Ilia, and IVa. The TXV program is an HP modification to 
the full conformance program and offers the 1 00% screening 
of Quality Level A, Table I, and Group A, Table II. 

Part Marking System 
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With TaDie 1 and U 


With Tables 
1, 11, lila, fVd 
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Ta - AMBIENT TEMPERATURE - °C 

Figure 2. Maximum Allowable Power 
Dissipation vs. Temperature 



-60 ^0 -20 20 40 60 80 100 120 140 
TjrC) 

Figure 3. Relative Luminous Intensity 
vs. Temperature 



Vcol - COLUMN VOLTAGE - VOLTS 

Figure 4. Peak Column Current vs. 
Column Voltage 
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Display 
Color 


Ambient Lighting | 


Dim 


Moderate 


Bright 


HDSP-24|0 
Standard Red 


Panelgraphic Dark Red 63 

Ruby Red 60 
Chequers Red 118 
Plexiglass 2423 


Polaroid HNCP 37 
3M Light Control Film 

Panelgraphic Gray 10 
Chequers Grey 105 




HDSP-2451 
Yellow 


Panelgraphic Yellow 27 
Chequers Amber 107 


polaroid Gray HNCP10 
HOYA Yellowish-Orange 

HLF-608-3Y 
Marks Gray 

MCP-03OV8-10 


HDSP~2452 
HER 


Panelgraphic Ruby Red 60 
Chequers Red 112 


Polaroid Qpy HNCP10 
HOYA Reddish-Orange 

HLF-608-5R 
Marks Gray 

MCP-0301-8-10 
Marks Reddish-Orange 

MCP-0201-2-22 


HDSP-2453 
HP Green 


Panelgraphic Green 48 
Chequers Green 107 


Polaroid Gray HNCP10 
HOYA Yellow-Green 

HLF-608-1G 
Marks Yellow-Green 

MCP-0101-5-12 



100% Screening 



Figure 6. Contrast Enliancement Filters 



Table L Quality Level A of MIL-D-87157 



Test Screen 


MIL-STD-750 
Method 


Conditions 


1. Precap Visual 


2072 


Interpreted by HP Procedure 5956-7512-52 


2> High Temperature Storage 


1032 


Ta = 125° C, Time ^ 24 hoursl^l 


3. Temperature Cycling 


1051 


Condition B, 10 cycles, 15 min. dwell 


4. Constant Acceleration 


2006 


10,000 G's at Yi orientation 


5. Fine teak 


1071 


Condition H 


6. Gross Leak 


1071 


Condition C 


7 Interim Electrical/Optical TestsHJ 




tec (at Vb = 0.4V and 2,4V), icoL (at Vb - 

0.4V and 2.4V) 

liH {Vb, Clock and Data In), Itt (Vb, Clock 

and Data In), Iqh, Iol 

and Iv Peak. Vih and Vil inputs are 

guaranteed by the electronic shift 

register test Ta = 25*0 


8, Burn-lnHI 


1015 


Condition B at Vcc = Vb «^ 5.25V, VcoL - 

S.SV.Ta^tSS'^C, 

tED ON-Time Duty Factor = 5%, 35 Dots 

On; t^ 160 hours 


a Final Electrical Testf^l 


— 


Same as Step 7 


10, Delta Determinations 




Alec - ±6 mA, Mm (clock) = ±8 ^A, 

AliH(Dataln)^±5M 

AloH « ±50 fxA, and Aly - -20%, 

Ta^25''C 


11. External Visual i"^! 


2009 





Notes: 

1. Ml L-STD-883 Test IVIethod applies. 

2. Limits and conditions are per the electrical/optical characteristics. The Iqh and Iq tests are the inverse of Vqh and Vql specified in the 
electrical characteristics. 

3. Ta = 100°C for HDSP-2453. 
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Table II. Group A Electrical Tests — MIL-D-87157 



Subgroup/Test 


Parameters 


tTPD 


Subgroup 1 

DC Electrical Tests at 25»cni 


Ice (at Vb = 0.4V and 2.4V), Icol 

(at Vb = 0.4V and 2.4V) 

\m ( Vb, Clock and Data In), lit {Vb, Clock and Data 

In), lOH, lOL Visual Function and Iv peak. Vih and Vit 

Inputs are guaranteed by the electronic shift 

register test 


5 


Subgroup 2 

DC Electrical Tests at High 
TemperatureHi 


Same as Subgroup 1, except delete Iv and visual 
function, Ta = +85'' C 


7 


Subgroup 3 

DC Electrical Tests at Low 
Temperature ni 


Same as Subgroup 1 , except delete Iv and visual 
function, Ta*^ -55* C 


7 


Subgroup 4, 5, and 6 not applicable 






Subgroup 7 

Optical and Functional Tests at 25° C 


Satisfied by Subgroup 1 


5 


Subgroup 8 

External Visual 


MIL»STD-883 Method 2009 


7 



Note: 

1 . Limits and conditions are per the electrical/optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the electrical characteristics. 



Table Ilia. Group B, Class A and B of MIL-D-87157 




Subgroup/Test 


M(L-STD-750 
Method 


Conditions 


Sample Size 


Subgroup 1 

Resistance to Solvents 


1022 




4 Devices/ 
Failures 


Internal Visual and 
Design Verlficationf^^ 


< 2075I7I 




1 Device/ 
Failures 


Subgroup Zi^^^ 

Solderability 


2026 


Ta - 245° C for 5 seconds 


LTPD-15 


Subgroup 3 

Thermal Shock (Temp. Cycle} 


1061 


Condition B1, 16 Min. Dwell 


LTPD = 15 


Moisture Resistancef'^l 


1021 . 






Fine leak 


1071 


Condition H 




Gross Leak 


1071 


Condition C 




Electrical/Optical Endpoints^^J 




Ice (at Vb==^ 0.4V and 2.4V), 

Icol (at Vb«^ 0.4V and 2.4V), 

liH (Vb, Clock and Data In), lit (Vb, 

Clock and Data In), loH^ Iol Visual 

Function and Iv peak. Vih and Vil 

inputs are guaranteed by the electronic 

shift register test. Ta = 25" C 




Subgroup 4 

Operating Life Test (340 hrs.) 


1027 


Ta - "fSS^C at Vcc « Vb === 5.26V, 
VcOL ^ 3.5V, LED ON-Time Duty Fac- 
tor « 5%, 35 Dots On 


LTPD-10 


Electrical/Optical Endpoints^^J 


_ 


Same as Subgroup 3 




Subgroup S 

Non«operating (Storage) Life 
Test (340 hrs.) 


1032 


Ta = +125^01^1 


LTPD - 10 


Electrical/Optical EndpointsfS) 


^ 


Same as Subgroup 3 





Notes: 

1. Visual inspection is performed through the display window. 

2. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

3. TheLTPD applies to the number of leads inspected except in no case shall less than 3 displays be used to provide the number of leads required. 

4. Initial conditioning is a 15° inward bend for one cycle. 

5. Limits and conditions are per the electrical/optical characteristics. The Iqh 3"^ Iql tests are the inverse of Vqh and Vql specified in the electrical charactel'istics. 

6. T;^ = 100°C for HDSP-2453. 

7. Equivalent to MIL-STD-883, Method 2014. 
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Table IVa. Group C, Class A and B of MIL-D-87157 



Subgroup/Test 


MIL-STD350 
Method 


Conditions 


Sample Size 


Subgroup 1 

Physical Dimensions 


2066 




2 Devices/ 
:|lll§ Failures 


Subgroup 2f2] 

Leadlntegrityl7.9J 


2004 


Condition B2 


WMMr 

LTPD = 15 


Fine Leak 


1071 


Condition H 


Gross Leal( 


1071 


Condition C 


Subgfbup 3 

Shock 


2016 


1500G, Time = 0.5 ms, 5 blows in 
each orientatidpid > Yi, Zi 


LTPD = 15 


Vibration, Variable Frequency 


2056 




Constant Acceleration 


2006 


1O,OOO01t#i oieiiation 


External Visual l^i 


1010 or 1011 




Electricat/Opticai EndpointsS^f 




Ice (at Vb^ 0.4V and 2.4V) 

ICOL (at Vb = 0:IV and 2,4V) 

liH (Vb, Clock and Data In) 

lit (Vb, Clock and Data In) 

Ion, Iol, VfiOal Function and Iv peak. 

ViH and ViL inputs are guaranteed by 

the electronic shift register 

testTA^25^C. 


Subgroup 4Ef. 3] 

Salt Atmosphere 


1041 




LTPD^IS 


External Vlsuall^l 


1010 or 1011 


Subgroup 5 

Bond Strength i^i 


2037 


Condition A 


LTPD ^ 20 

(C^O) 


Subgroup 6 

Operating life Testl^l 


1026 


Ta = +85° G at Vcc = Vb ^ 5.25V, 
VcOL = 3.5V, 35 Dots On 


A = 10 


Electrical/Optfcal Endpointsi^i 


- 


Same as Subgroup 3 



Notes: 

1. Whenever electrical/optical tests are not required as endpoints, electrical rejects may be used. 

2. The LTPD applies to the number of leads inspected except in no case shall less than three displays be used to provide the number of leads 
required. 

3. Solderability samples shall not be used. 

4. Visual requirements shall be as specified in MIL-STD-883, Methods 1010 or 1011. 

5. Displays may be selected prior to seal. 

6. If a given inspection lot undergoing Group B inspection has been selected to satisfy Group C inspection requirements, the 340 hour life tests 
may be continued on test to 1000 hours in order to satisfy the Group life test requirements. In such cases, either the 340 hour endpoint 
measurements shall be made a basis for Group B lot acceptance or the 1 000 hour endpoint measurement shall be used as the basis for both 
Group B and Group C acceptance. 

7. MIL-STD-883 test method applies. 

8. Limits and conditions are per the electrical/optical characteristics. The Ioh and Iol tests are the inverse of Voh and Vol specified in the 
electrical characteristics. 

9. Initial conditioning is a 15 degree inward bend, 3 cycles. 
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Fiber Optics 



• Fiber Optic Transmitter/Receiver Components 

• Evaluation Cables, Connectors, and Accessories 
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Fiber Optics 

HP's Commitment 

Hewlett-Packard has been committed to Fiber Optics 
since the introduction of our first link in 1978. Years of 
technological experience with LED emitters, detectors, 
integrated circuits, precision optical packaging and 
optical fiber qualify HP to provide practical solutions 
for your application needs. 

HP's unique combination of technologies and high 
volume manufacturing processes provide you with high 
quality transmitter and receiver components to meet a 
wide variety of computer, local area network, 
telecommunication and industrial communication 
needs. 

Three major families of fiber optic components offer a 
v/ide range of application solutions. Each family is 
designed to match HP's technology to your application 
requirements resulting in minimum cost and maximum 
reliability. The design and specification of each of these 
families allow easy design-in and provide guaranteed 
performance. 

Hewlett-Packard's method of specification assures 
guaranteed link performance and easy design-in. The 
transmitter optical power and receiver sensitivity are 
specified at the end of a length of test cable. These 
specifications take into account variations over 
temperature and connector tolerances. All families of 
components incorporate the fiber optic connector 
receptacle in the transmitter and receiver packages. 
Factory alignment of the emitter/detector inside the 
package minimizes the variation of coupled optical 
power, resulting in smaller dynamic range requirements 
for the receiver. The guaranteed distance and data rates 
for various transmitter/receiver pairs are shown in the 
following selection guide. 

Hewlett-Packard offers a choice of fiber optic cable, 
either glass fiber or plastic, simplex or duplex, factory 
connectored or bulk. Connector attachment has been 
designed for your production line economy. 



Versatile Link Components 

Low cost and ease of use make this family of link 
components well suited for apphcations connecting 
computers to terminals, printers, plotters, test 
equipment, medical equipment and industrial control 
equipment. These links utilize 665 nm technology and 
1 mm diameter plastic fiber cable. Assembling the 
plastic snap-in connectors onto the cable is extremely 
easy. The HFBR-0501 evaluation kit contains a 
complete working link including transmitter, receiver, 5 
metres of connectored cable, extra connectors, polishing 
kit and technical literature. 

Low Cost Miniature Link Components 

This family offers a wide range of price/performance 
choice for computers, central office switch, PBX, local 
area network and industrial-control applications. These 
components utilize 820 nm technology and glass or 
plastic clad silica fiber cable. The unique design of the 
lensed optical coupling system makes this family of 
components extremely reliable. The Dual-In-Line 
Package requires no mounting hardware. The package 
is designed for auto insertion and wave soldering. These 
components are available for use with industry standard 
ST or SMA connectors. Specifications are provided for 
four fiber sizes: 62.5/125 jitm, 50/125 /xm, 100/140 fxm 
and 200 /xm Plastic Clad Silica (PCS) cable. Evaluation 
kits are available for both ST and SMA connectors. A 
transmitter, receiver, connectored cable and technical 
literature are contained in the evaluation kits. 
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FUTURE 1300 nm PRODUCT PLANS 



1300 nm PRODUCTS UNDER DEVELOPMENT 



HP Experience with 1300 nm Materials 
Technology 

HP began the development of 1300 nm materials and 
device technology in the early 1980's based on the 
perceived needs for greater performance and rehability 
in the markets for local fiber optic data links that we are 
committed to serve. 

These markets have requirements for links with data 
rates in the 50 MBd to 1000 MBd range at distances 
anywhere from a few hundred metres to tens of 
kilometres. The fundamental transmission properties of 
fiber optic waveguides dictate that the 1300 nm 
wavelength region of operation will give lower 
attenuation and chromatic dispersion with consequently 
higher effective bandwidth for either multimode or 
single mode fibers than can be obtained at the 820- 
850 nm first wavelength window. 

These markets are also demanding a level of reliability 
in the 100-300 FIT range for fiber optic transceivers 
used in commercial applications. The fundamental 
physics of 1300 nm emitter devices show these materials 
to be less susceptible to the primary failure mechanisms 
found in 820 nm materials without any significant new 
failure modes to offset the advantage. This results in 
fundamentally superior reliability for 1300 nm devices, 
and systems which use these devices, when they are 
produced on controlled high volume manufacturing 
lines. 




Emitter and Detector Chip Development 

The first two 1300 nm device chips developed at HP 
were transferred onto our high volume manufacturing 
lines in the middle of 1987. The chips are a double- 
heterostructure surface-emitting, InGaAsP LED and a 
top-illuminated planar InGaAs PIN detector. These 
chips have demonstrated extremely consistent 
optoelectronic performance over many production 
runs. They have also demonstrated outstanding 
reliability performance based on accelerated life tests 
performed at stress levels up to 200 degrees C and 
times up to 5 K hours. These tests have lead to 
estimations of failure rates which exceed by many 
orders of magnitude the most stringent requirements of 
commercial fiber optic applications. 

Additional 1300 nm devices are under investigation at 
HP. These devices include: 1. Advanced surface- 
emitting LED structures for enhanced coupled power 
into multimode and single mode fibers 2. Edge emitting 
LED and Laser structures for use primarily with single 
mode optical fibers. 

Integrated Product Development 

Parallel development is underway to develop package 
designs and integrated circuits which will lead to fully 
integrated transmitter and receiver products. The 
integrated products will offer high performance to 
system designers in user-friendly, logic-compatible 
building blocks. This will allow the system designer to 
obtain the benefit of high performance fiber optic links 
without having to design the complex optics and analog 
circuits that are contained within these products. 

HP's fiber optic package designs are concentrating on 
optimum optical coupling, thermal management and 
high volume assembly techniques. The optical designs 
are aimed at optimal solutions to interface our 1300 nm 
eminer and detector chips to multimode and single 
mode fibers via connectorized optical ports or fiber 
pigtails. The thermal design efforts are aimed at 
minimizing the thermal resistance from the III/V chips 
and the support ICs to achieve the best possible device 
reliability. High volume assembly techniques are 
essential to provide consistant performance, high 
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reliability and cost effective products. HP is capitalizing 
on its long history of packaging optoelectronic devices 
to develop state of the art manufacturing techniques for 
1300 nm products. 

Hewlett-Packard has a large variety of IC processes 
available for use in its integrated fiber optic transmitter 
and receiver products. High speed processes such as 
our 5 GHz silicon bipolar process are being used to 
provide the sophisticated digital to analog transmitter 
LED driver functions and very sensitive receiver 
amplification and digitization functions. These custom 
ICs are being developed with the assistance of HP 
created computer models of the fiber optic links and the 
IC performance. 

Initial Product Plans 

Some of the specific integrated products that will be 
introduced in the near future (1988/9) are the 
following: 

1. High Speed 40-200 MBd Transmitter and Receiver 
Pair 

These products will be available initially in the package 
illustrated below with ST* fiber optic connector ports. 

2. FDDI Compatible 125 MBd Transmitter and 
Receiver Pair 



^^^4MM'000^PI\^'i^!l'^l 




These products will be fully characterized and 
guaranteed to meet the optoelectronic requirements of 
the FDDI Local Area Network Standard now under 
development as an American National Standard by 
ASC X3T9.5. One version of this product will be 
compatible with the mechanical requirements of the 
duplex fiber optic connector receptacle under 
development in the committee. 

3. Discrete Emitter and Detector Products 

A series of discrete products are being investigated in a 
variety of package styles including TO style packages 
without integral optics, complete optical subassembly 
packages with integral optics and connector ports, and 
pigtailed packages for optimum coupling to single mode 
fibers. 

For Further Information 

For further information on these 1300 nm products, 
contact your local HP Components Sales Representive 
at the offices listed in the Appendix of this Catalog. You 
may also contact the Optical Communication Division's 
Product Marketing Department directly at 408-435- 
7400 or by mail at 350 West Trimble Road, Mail Stop 
90-2H2, San Jose, CA 95131-1096. 



*ST (R) is a registered trademark of AT&T for 
Lightguide Cable Connectors. 
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HP Fiber Optic Performance Characteristics 

The charts on this page illustrate the performance 
ranges of Hewlett-Packard's fiber optic components. 
Both charts are coded by family. To determine which 
family is appropriate for your deisgn, use the 



distance/data rate chart (Figure 1). The performance of 
each family incorporates the entire area below each 
boundary. Specific component choices and their 
associated optical-power budget are indicated in Figure 2. 
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100 1,000 

DISTANCE - METRES 




10,000 



Figure 1 



8-5 





VERSATILE LINK 


LOW COST 
MINIATURE 


FUTURE 
1300 nm 
MODULES 




x = 665nm 

HFBR- 
1521/1531 


x = 665nm 

HFBR- 
1522/1532 


x = 665nm 

HFBR- , 

1524/1534 


A. = 665 nm 

HFBR- 
1523/1533 


TRANSMITTERS^^! 

A. = 820 nm A. = 820 nm 

HFBR- HFBR- 
1402/1412 1402/1412 


X = 820 nm 

HFBR- 
1404/1414 


X = 820 nm 

HFBR- 
1404/1414 


1300 nm 
Module 


1300 nm 
Module 


NOTES: 

1. Optical power budget calculations are at 25°C. 


COUPLED OPTICAL POWER (dBm) 

-11.1 -8.2 -10.3 -8.2 -6.5 -12.6 -12.0 -16.5- 
@60mA "@60mA @60mA @60mA @60mA @60mA @60mA @60mA 


2. For Link performance with other fiber sizes contact 
your local HP sales office. 

3. All transmitters are LEDs except for 1300 nm modules 
which include a drjverlC. 


1000 
(0.25 dB/m) 


1000 
(0.25 dB/m) 


-, 1000 . 
(0.25 dB/m) 


FIBER SIZE (/um) (ATTENUATION) 

1000 200 PCS 100/140 62.5/125 
(0.25 dB/m) (5.3 dB/km) (3.3 dB/km) (2.8 dB/km) 


50/125 
(2.8 dB/km) 


62.5/125 
(2.8 dB/km) 


62.5/125 
(2.8 dB/km) 


Ij 

LU 

LU 

> 


HFBR- 
2521/ 
2531 


Logic 
IC 


-21.6 


5MBd 
40 m 




















HFBR- 
2522/ 
2532 


Logic 
IC 


-24 




IIVIBd 
65 m 


















HFBR- 
2524/ 
2534 


Logic 
IC 


-20 






IMBd 
35 m 
















HFBR- 
2523/ 
2533 


Logic 
IC 


-39 








40 KBd 
125 m 
















HFBR- 
2402/ 
2412 


Logic 
IC 


-25.4 

E 

QQ 










5MBd 
3.5 Km 


V 5 MBd 
4.1 Km 


^ 5 MBd 
4.7 Km 


5 MBd 
3.2 Km 






LU HFBR- 
g 2404/ 
a 2414 


g PIN/ 
z Preamp 


JITIVITY (( 










5MBd . 
5.6 Km 


5 MBd 
7.3Km 


5 MBd 
8.6 Km 


5 MBd 
7.0 Km 






HFBR- 
2404/ 
2414 


PIN/ 
Preamp 


CO -33 










30 MBd 
600 m* 


30 MBd 
3.0 Km* 


30 MBd 
4.0 Km* 


30 MBd 
4.0 Km* 






HFBR- 
2406/ 
2416 


PIN/ 
Preamp 


-35.6 










30 MBd 
650 m* 


' 30,MBd 
3.3 Km* 


30 MBd 
4.5 Km* 


30 MBd 
4.5 Km* 






HFBR- 
2406/ 
2416 


PIN/ 
Preamp 


-32 










100 MBd 
130 m* 


100 MBd 
750 m* 


100 MBd 
1.0 Km" 


100 MBd 
1.0 Km* 






FUTURE 
1300 nm 
MODULES 


1300 nm 
Module 


Logic 
IC 




















125 MBd 
2.0 Km 




1300 nm 
l\1odule 


Logic 
IC 






















200 MBd 
2.0 Km 



I CD 

O) 00 



Future 1300 nm modules are discussed on page 8-3. 

*Distance is limited by a combination of fiber bandwidth and transmitter optical rise/fall time and LED spectral width. 



Fiber Optic Selection Guide 

The newer transmitter/receiver product families located at 
the front of the selection guide provide the designer with 
significantly improved price/performance benefits over 
older products. These newer product families have been 
specifically designed for easy use in high volume 
manufacturing operations. Each can be auto-inserted and 
wave soldered. No mounting hardware is required. 



The optical-power budget is determined by subtracting the 
receiver sensitivity (dBm) from the transmitter optical 
output power (dBm). The distance specification can be 
calculated simply by dividing the optical-power budget 
(dBm) by the cable attenuation (dBAm). 



Versatile Link Family 



1 *^ 


> 

h 


Features: Dual-in-line package, horizontal and vertical PCB mounting, plastic snap-in connectors, 
specified for 1 mm dia. plastic fiber, TTL/CMOS compatible output, auto insertable, wave solderable. 


Products/Part Numbers 


Description 


Page 
No. 


Evaluation Kit 
HFBR-0501 


HFBR-1524 Transmitter, HFBR-2524 Receiver, 5 metre connectored 
cable, connectors, bulkhead feedthrough adapter, polishing kit, 
literature. 


8-13 


Transmitter/Receiver Pairs 

Horizontal Vertical 
5 MBd High Performance Link HFBR-1521/2521 HFBR-1531/2531 
1 MBd High Performance Link HFBR-1522/2522 HFBR-1532/2532 
1 MBd Standard Performance 

Link HFBR-1524/2524 HFBR-1534/2534 
40 KBd Extended Distance Link HFBR-1523/2523 HFBR-1533/2533 
Low Current Link HFBR-1523/1523 HFBR-1533/2523 
Photo Interrupter Link HFBR-1523/1523 HFBR-1533/1523 

HFBR-1522/2522 HFBR-1532/2532 


Distance* Data Rate 
40 m 5 MBd 
65 m 1 MBd 

35 m 1 MBd 
. 125 m 40 KBd 

40 m 40 KBd 
N.A. 20 KHz 
N.A. 500 KHz 


Plastic Fiber Cable 

Simplex Duplex 
Standard Attenuation Various P/N Various P/N 
Improved Attenuation Various P/N N.A. 


Connectored cable available in standard lengths. 
Unconnectored cable available in 500 m reels. 


Connectors 

Simplex Standard HFBR-4501 

HFBR-4511 

Simplex Latching HFBR-4503 

HFBR-4513 

Duplex HFBR-4506 


Gray connector/crimp ring 
Blue connector/crimp ring 
Gray connector/crimp ring 
Blue connector/crimp ring 
Parchment connector/crimp ring 


Polishing Kit 

HFBR-4593 


Plastic polishing fixture (used for all connectors), abrasive 
paper, lapping film 


Bulkhead Feedthrough/in-line splice 

HFBR-4505 
HFBR-4515 


Gray bulkhead feedthrough adapter 
Blue bulkhead feedthrough adapter 




*Link performance at 25°C, improved attenuation cable. 
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Low Cost Miniature Link Family 



^^ 


Features: Dual-in-line package, interfaces directly with ST or SMA connectors, specified for use with 
50/125 fxm, 62.5/125 ^m, 100/140 ^xm and 200 fxm Plastic Coated Silica (PCS) fiber. Auto insertable, 
wave solderable, no mounting hardware required. 


Products/Part Numbers 


Description 


Page 
No. 


Evaluation Kits 
HFBR-0410 (ST) 

HFBR-0400 (SIVIA) 


HFBR-1412 transmitter, HFBR-2412 receiver, 3 metre connectored 
cable, literature 

HFBR-1402 transmitter, HFBR-2402 receiver, 2 metre connectored 
cable, literature 


8-37 


Transmitter/Receiver 
ST Series 


Pairs 

SIVIA Series 

HFBR-1402/2402 
HFBR-1404/2402 
HFBR-1402/2404 
HFBR-1404/2404 
HFBR-1402/2406 
HFBR-1404/2406 


Optical Power Budget* Data Rate 

20.5 dB (200 /xm fiber) 5 MBd 
15 dB (100/140 /urn fiber) 5 MBd 

15 dB (62.5/125 /xm fiber) 5 MBd 
10.5 dB (50/125 A*m fiber) 5 MBd 

18 dB (100/140 )um fiber) 5 MBd 
13.5 dB (100/140 /im fiber) 30 MBd 

18 dB (62.5/125 /urn fiber) 5 MBd 
13.5 dB (62.5/125 /xm fiber) 30 MBd 

21 dB (100/140 /xm fiber)' 30 MBd 

19 dB (100/140 )um fiber) 150 MBd 

21 dB (62.5/125 /xm fiber) 30 MBd 
19 dB (62.5/125 Mm fiber) 100 MBd 


HFBR-1412/2412 
HFBR-1414/2412 
HFBR-1412/2414 
HFBR-1414/2414 
HFBR-1412/2416 
HFBR-1414/2416 


HFBR-1412 
HFBR-1402 


Standard transmitter — ST 
Standard Transmitter — SMA 


Optimized for large size fiber such as 100/140 nm and 200 /xm PCS 


HFBR-1414 
HFBR-1404 


High Power Transmitter — ST 
High Power Transmitter — SMA 


Optimized for small size fibers such as 50/125 /xm or 62.5/125 /xm 


HFBR-2412 
HFBR-2402 


5 MBd Receiver — ST 
5 MBd Receiver — SMA 


TTL/CMOS compatible receiver with -25.4 dOm sensitivity 


HFBR-2414 
HFBR-2404 


25 MHz Receiver — ST 
25 MHz Receiver -SMA 


PIN - preamp receiver for data rates up to 35 MBd 


HFBR-2416 
HFBR-2406 


125 MHz Receiver - ST 
125 MHz Receiver - SMA 


PIN - preamp receiver for data rates up to 150 MBd 



' Link performance at 25°C. 
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Connectored Cable for Versatile Link 



i^ 


Features: Fully specified fiber cable, simplex or duplex (zip cord style), factory installed connectors or 
unconnectored, standard or improved attenuation cable, standard simplex, simplex latching or duplex 
connectors. 


Product/ 
Part Number 


Description 


Page 
No. 


Fiber Type 


Connector Style 


Cable Type 


Cable Length 


New P/N 


Old HP P/N 


Standard 
Plastic 


Improved 
Plastic 


Latching 
Simplex 


standard 
Simplex 


Duplex 


Uncon- 
nectored 


Single 
Channel 


Dual 
Channel 


aiM 


asM 


1 M 


5M 


10 M 


20M 


aoM 


45M 


60M 


500M 


P 





L 


N 


M 


U 


S 


D 


1DM 


5 DM 


001 


005 


010 


020 


030 


045 


060 


500 


HFBR-PNS1DM 


-3511 


X 






X 






X 




X 
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-PNS5DM 


-3512 


X 






X 






X 






X 


















-PNS001 


-3513 


X 






X 






X 








X 
















-PNS005 


-3514 


X 






X 






X 










X 














-PNS010 


-3515 


X 






X 






X 












X 












-PNS020 


-3516 


X 






X 






X 














X 










-PNS030 


-3517 


X 






X 






X 
















X 








-PNS045 


-3518 


X 






X 






X 


















X 






-PNS060 


-3519 


X 






X 






X 




















X 




HFBR-QNS001 


-3530 




X 




X 






X 








X 
















-QNS005 


-3530 




X 




X 






X 










X 














-QNS010 


-3530 




X 




X 






X 












X 












-QNS020 


-3530 




X 




X 






X 














X 










-QNS030 


-3530 




X 




X 






X 
















X 








-QNS045 


-3530 




X 




X 






X 


















X 






-QNS060 


-3530 




X 




X 






X 




















X 




HFBR-PLS1DM 


-3521 


X 




X 








X 




X 




















-PLS5DM 


-3522 


X 




X 








X 






X 


















-PLS001 


-3523 


X 




X 








X 








X 
















-PLS005 


-3524 


X 




X 








X 










X 














-PLS010 


-3525 


X 




X 








X 












X 












-PLS020 


-3526 


X 




X 








X 














X 










-PLS030 


-3527 


X 




X 








X 
















X 








-PLS045 


-3528 


X 




X 








X 


















X 






-PLS060 


-3529 


X 




X 








X 




















X 




HFBR-QLS001 


-3540 




X 


X 








X 








X 
















-QLS005 


-3540 




X 


X 








X 










X 














-QLS010 


-3540 




X 


X 








X 












X 












-QLS020 


-3540 




X 


X 








X 














X 










-QLS030 


-3540 




X 


X 








X 
















X 








-QLS045 


-3540 




X 


X 








X 


















X 






-QLS060 


-3540 




X 


X 








X 




















X 




HFBR-PMD5DM 


-3632 


X 








X 






X 




X 


















-PMD001 


-3633 


X 








X 






X 






X 
















-PMD005 


-3634 


X 








X 






X 








X 














-PMD010 


-3635 


X 








X 






X 










X 












■PMD020 


-3636 


X 








X 






X 












X 










-PMD030 


-3637 


X 








X 






X 














X 








-PMD045 


-3638 


X 








X 






X 
















X 






-PMD060 


-3639 


X 








X 






X 


















X 




HFBR-PND5DM 


-3612 


X 






X 








X 




X 


















-PND001 


-3613 


X 






X 








X 






X 
















-PND005 


-3614 


X 






X 








X 








X 














-PND010 


-3615 


X 






X 








X 










X 












-PND020 


-3616 


X 






X 








X 












X 










-PND030 


-3617 


X 






X 








X 














X 








-PND045 


-3618 


X 






X 








X 
















X 






-PND060 


-3619 


X 






X 








X 


















X 




HFBR-PUS500 


-3581 


X 










X 


X 






















X 


-QUS500 


-3582 




X 








X 


X 






















X 


-PUD500 


-3681 


X 










X 




X 




















X 
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ST Connectored Evaluation Cables 



^ 


Features: Evaluation cables for link testing, factory installed ST connectors, simplex cables only. 


Part Number 


Description 


Page 
No. 


Fiber Size \\M\ 


Connector 


Cable 


Length 


100/140 


62.5/125 


50/125 


ST-Ceramic 


Simplex 


1 metre 


10 metres 


HFBR-AXS001 


X 






X 


X 


X 
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HFBR-AXS010 


X 






X 


X 




X 


HFBR-BXS001 




X 




X 


X 


X 




HFBR-BXS010 




X 




X 


X 




X 


HFBR-CXS001 






X 


X 


X 


X 




HFBR-CXS010 






X 


X 


X 




X 



SMA Connectored Cable 



^ 


Features: Fully specified fiber cable, simplex or duplex (zip cord style), factory installed SMA connectors 
or unconnectored. 


Product/ 
Part Number 


Old HP P/N 


Description 


Page 
No. 


Fiber Size 


Connector Style 


Cable Type 


Cable Length 


100/140 


SMA 


Uncon- 
nectored 


Single 
Channel 


Dual 
Channel 


IM 


5IVI 


10 M 


25 M 


50 M 


100 M 


1000 M 


A 


W 


U 


S 


D 


001 


005 


010 


025 


050 


100 


1 KM 


HFBR-AWS001 


-3000 


X 


X 




X 




X 














8-57 


-AWS005 


-3000 


X 


X 




X 






X 












-AWS010 


-3021 


X 


X 




X 








X 










-AWS025 


-3000 


X 


X 




X 










X 








-AWS050 


-3000 


X 


X 




X 












X 






-AWS100 


-3000 


X 


X 




X 














X 




HFBR-AWD005 


-3100 


X 


X 






X 




X 












-AWD010 


-3100 


X 


X 






X 






X 










-AWD025 


-3100 


X 


X 






X 








X 








-AWD050 


-3100 


X 


X 






X 










X 






-AWD100 


-3100 


X 


X 






X 












X 




HFBR-AUS100 


-3200 


X 




X 


X 














X 




-AUS1KM 


-3200 


X 




X 


X 
















X 


HFBR-AUD100 


-3300 


X 




X 




X 












X 




-AUDI KM 


-3300 


X 




X 




X 














X 
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Snap-In Link Family 






Features: Operate with 1 mm dia. plastic fiber, plastic snap-in connector compatible (standard simplex only), 
TTL compatible output. 

FOR NEW DESIGNS: Refer to the Versatile Link Family on page 8-13 to achieve the best price/performance 
value. 


Products/Part Numbers 


Description 


Page 
No. 


Transmitter/Receiver Pairs 
5 MBd Link 
1 MBd Link 

Extended Distance Link 
Low Current Link 
Photo Interrupter Link 


HFBR-1510/-2501 
HFBR-1502/-2502 
HFBR-1512/-2503 
HFBR-1512/-2503 
HFBR-1512/-2503 
HFBR-1502/-2502 


Distance* Data Rate* 
40 metre 5 MBd 
65 metre 1 MBd 
125 metre 40 kBd 
40 metre 40 kBd 
N/A 20 kHz 
N/A 500 kHz 


8-60 



*Link performance at 25°C, improved attenuation cable. 



Miniature Link Family 



^ 


Features: Interfaces directly with SMA style connectors, specified for use with 100/140 /xm fiber. 
Precision metal connector interface. 

FOR NEW DESIGNS: Refer to the Low Cost Miniature Link Family on page 8-37 to achieve the best 
price/performance value. 


Products/Part Numbers 


Description 


Page 
No. 


Transmitter/Receiver Pairs 

HFBR-1202/-2202 

HFBR-1202/-2204 

HFBR-1204/-2202 

HFBR-1204/-2204 

HFBR-1204/-2208 


Distance* Data Rate* 
800 metre 5 MBd 
1200 metre 40 MBd 
1800 metre 5 MBd 
2100 metre 40 MBd 
500 metre (typical) 125 MBd (typical) 


8-78 


Mounting Hardware 
HFBR-4202 


PCB mounting bracket, EMI shield, misc, hardware 
forHFBR-1202/-1204/-2202/-2204/2208. 



*Link performance at 25°C. 
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The following products are available but not recommended for new designs. 
For literature on these products please contact your local HP sales office. 



Products/Part Nos. 


Description/Features 


Transmitter/Receiver Pairs 

HFBR-1001/-2001 
HFBR-1002/-2001 


Specified for 100/140 Aim fiber, HP style connector, TTL compatible. Link monitor. 
Distance* Data Rate* Connector Style 
180 metre lOMBd HFBR-4000 
1500 metre 10 MBd HFBR-4000 


RS-232-C/V.24to Fiber Optic Multiplexer 
39301A Multiplexer 


1250 metres length, 19.2 kbps/channel data rate, 16 channels RS-232-C Input/Output 


PIN Photodiodes 
5082-4200 Series 


High Speed PIN Photodiodes for use in Fiber Optic Applications 
Variety of packages, high speed, low capacitance, low noise. 


HP Style Connectors 
HFBR-4000 
HFBR-3099 


Metal body, metal ferrule 

Connector-connector junction, bulkhead feedthrough for HFBR-4000 connector. 


HP Style Connector Assembly Tools 
HFBR-0100 
HFBR-0101 
HFBR-0102 


Field installation kit for HFBR-4000 connectors (includes case, tools, consumables) 
Replacement consumables for HFBR-0100 Kit 
Custom tool set only 



HP Style Connectored Cable 


Fully specified 100/140 jum fiber cable, simplex or duplex (zip cord style), factory installed 
HP style connectors 


Product/ 
Part Number 


Old HP P/N 


Description 


Fiber Size 


Connector Style 


Cable Type 


Cable Length 


100/140 


HFBR- 
4000 


Uncon- 
nectored 


Single 
Channel 


Dual 
Channel 


1 IVI 


5IVI 


10 M 


25IVI 


50 M 


100 M 


A 


H 


U 


S 


D 


001 


005 


010 


025 


050 


100 


HFBR-AHS001 


-3000 


X 


X 




X 




X 












-AHS005 


-3000 


X 


X 




X 






X 










-AHS010 


-3001 


X 


X 




X 








X 








-AHS025 


-3000 


X 


X 




X 










X 






-AHS050 


-3000 


X 


X 




X 












X 




-AHS100 


-3000 


X 


X 




X 














X 


HFBR-AHD005 


-3100 


X 


X 






X 




X 










-AHD010 


-3100 


X 


X 






X 






X 








-AHD025 


-3100 


X 


X 






X 








X 






-AHD050 


-3100 


X 


X 






X 










X 




-AHD100 


-3100 


X 


X 






X 












X 
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HEWLETT 
PACKARD 



VERSATILE LINK 

The versatile Fiber 

Optic connection 



HFBR-0501 
SERIES 



Features 



• LOW COST FIBER OPTIC COMPONENTS 

• GUARANTEED LINK PERFORMANCE OVER 
TEMPERATURE 

High Speed Links: dc to 5 MBd 

Extended Distance Links: up to 82 m 

Low Current Link: 6 mA Peak Supply Current 

Low Cost Standard Link: dc to 1 MBd 

Photo Interrupter Link 

• COMPACT, LOW PROFILE PACKAGES 
Horizontal and Vertical Mounting 
"N-plex" Stackable 

Flame Retardant 

• EASY TO USE RECEIVERS 

TTL, CMOS Compatible Output Level 
High Noise Immunity 

• EASY CONNECTORING 

Simplex, Duplex and Latching Connectors 
Flame Retardant Material 

• LOW LOSS PLASTIC CABLE 
Selected Super Low Loss Simplex 
Simplex and Zip Cord Style Duplex 
Flame Retardant 

• NO OPTICAL DESIGN REQUIRED 

• AUTO-INSERTABLE AND WAVE SOLDERABLE 

• DEMONSTRATED RELIABILITY® 40° C 
EXCEEDS 3 MILLION HOURS MTBF 



Description 



The Versatile Link series is a complete family of fiber optic 
link components for applications requiring a low cost 
solution. The HFBR-0501 series includes transmitters, re- 
ceivers, connectors and cable specified for easy design. 
This series of components is ideal for solving problems 
with voltage isolation/insulation, EMI/RFI immunity or data 
security. The Link design is simplified by the logic com- 
patible receivers and complete specifications for each 
component. No optical design is necessary. The key optical 
and electrical parameters of links configured with the 
HFBR-0501 family are fully guaranteed from 0° to 70° C. A 
wide variety of package configurations and connectors 
provide the designer with numerous mechanical solutions 
to meet application requirements. The transmitter and 
receiver components have been designed for use in high 
volume/low cost assembly processes such as auto- 
insertion and wave soldering. 




Versatile Link Applications 

• Reduction off lightning/voltage transient 
susceptability 

• Motor controller triggering 

« Data communications and Local Area Networks 
« Electromagnetic Compatibility (EMC) for 

regulated systems: FCC, VDE, CSA, etc. 
o Tempest— secure data processing equipment 
« Isolation in test and measurement instruments 
o Error tree signalling ffor industrial and 

manufacturing equipment 
o Automotive communications and control networks 
o Power supply control 

• Communication and isolation in medical 
instruments 

• Noise immune communication in audio and video 
equipment 

• Remote photo interrupter for offfice and industrial 
equipment 

• Robotics communication 
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Link Selection Guide 

Specific Product Numbers and Component Selection Guide on page 23. 







Ouaranteed Minimum Link Length 
l^etres 


Typical Link Length 
Metres 


Page 


Versatile Link 


0<'C-70'»C 


is'c 


25^C 


Standard 
Cable 


Improved 
Cable 


standard 
Cable 


Improved 
Cable 


Standard 
Cable 


Improved 
Cable 


High Performance 


6MBd 


12 


17 


17 


24 


35 


40 


8-16 


High Performance 


1MBd 


24 


34 


30 


41 


60 


65 


8-16 


tow Current Link 


40kBd 


8 


11 


^ 


^ 


30 


35 


8-16 


Extended Distance 
Link 


40NBd 


60 


82 


65 


90 


100 


126 


8-16 


Standard 


1 MBd 


5 


7 


11 


15 


30 


40 


8-16 


Pboto Intenrupter 


500 kHz 


N.A, 


HA. 


N.A. 


N.A. 


HA. 


NA. 


8-22 


Evaiyatldii Kit 


1 MBd 
(Standard) 


Contents: Horlzontai transmitter, horizontal receiver packages; 6 
metres of simplex cable with simplex and simplex latching con- 
nectors installed; individual connectors: simplex, duplex, simplex 
latching, bulkhead adapter; polishing tool, abrasive paper, literature. 
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Versatile Link Product Family 

5 MBd, 1 MBd and 40 kBd FIBER OPTIC LINKS 






Simplex Link — Horizontal Packages 



Simplex Link •— Vertical Packages 









Duplex Link — Combination of Horizontal & Vertical Packages 



N-Plex Link — Combinations 



8-14 



Table of contents 

Versatile Link Configurations 2 

Versatile Link Product Description 3 

Designing with Versatile Link 3 

Manufacturing with Versatile Link 4 

Versatile Link Performance 

High Performance 5 MBd Link 4 

High Performance 1 MBd Link 4 

Low Current Extended Distance 40 kBd Link 4 

Standard 1 MBd Link 4 

Versatile Link Design Considerations 7 

Photo-Interrupter Link 10 

Transmitter Specifications 11 

Receiver Specifications 13 

Cable Specifications 15 

Connector Descriptions 16 

Connector Specifications 18 

Connectoring 18 

Versatile Link Mechanical Dimensions 20 

Component Selection Guide 23 

Versatile Link 
Product Description 

Mechanical: The compact Versatile Link package is made 
of a flame retardant material (UL V-0) in a standard, eight 
pin dual-in-line package (DIP) with 7.6 millimetre (0.3 inch) 
pin spacing. Vertical and horizontal mountable parts are 
available. These low profile Versatile Link packages are 
stackable and are enclosed to provide a dust resistant seal. 
Snap action simplex, simplex latching, and duplex con- 
nectors are offered with simplex or duplex cables. 

Electrical: Transmitters incorporate a 660 nanometre light 
emitting diode (LED). Receivers include a monolithic DC 
coupled, digital IC receiver with open collector Schottky 
output transistor. An internal pullup resistor is available for 
use in the HFBR-25X1/2/4 receivers. Transmitter and re- 
ceiver are compatible with standard TTL circuitry. A shield 
has been integrated into the receiver IC to provide ad- 
ditional, localized noise immunity. 

Optical: Internal optics have been optimized for use with 
1 mm diameter plastic optical fiber. Versatile Link specifica- 
tions incorporate all component interface losses. Therefore, 
the need of optical calculations for common link applica- 
tions is eliminated. 

Optical power budget is graphically displayed to facilitate 
electrical design for customized links. 




Designing with Versatile Link 

When designing with Versatile Link, the following topics 
should be considered: 

Distance and Data Rate 

Distances and data rates guaranteed with Versatile Link 
depend upon the Versatile Link transmitter/receiver pair 
chosen. See the Versatile Link guide (Page 4). 

Typically, a data rate requirement is first specified. This 
determines the choice of the 5 MBd, 1 MBd or 40 kBd 
Versatile Link components. Distances guaranteed with Ver- 
satile Link then depend upon choice of cable, specific 
drive condition and circuit configuration. Extended distance 
operation is possible with pulsed operation of the LED 
(see Figure 2a, 2b, 2c, 2d, 2e and 2f dotted lines.) 

Drive circuits are described on page 7. Cable is discussed 
on page 15. Pulsed operation of the LED at larger current 
will result in increased pulse width distortion of the receiver 
output signal. 

Versatile Link can also be used as a photo interrupter at 
frequencies up to 500 KHz. This is described on page 10. 

Package Orientation 

As shown in the photograph, Versatile Link is available in 
vertical and horizontal packages. Performance and pinouts 
for the two packages are identical. To provide additional 
attachment support for the Vertical Versatile Link housing, 
the designer has the option of using a self-tapping screw 
(2-56) through a printed circuit board into a mounting hole 
at the bottom of the package. For most applications this is 
not necessary. 

Oonnector Style 

As shown, Versatile Link can be used with three snap-in 
connectors: simplex, simplex latching, and duplex. 

The simplex connector is intended for applications requiring 
simple, stable connection capability with a moderate reten- 
tion force. The simplex latching connector provides similar 
convenience with a larger retention force. Connector/cable 
retention force can be improved by using a RTV adhesive 
within the connector A suggested adhesive is 3M Company 
product: RTV-739. 

Versatile Link components and simplex connectors are 
color coded to eliminate confusion when making connec- 
tions. Versatile Link transmitters are gray and Versatile Link 
receivers are blue. 

The duplex connector connects a cable containing two 
fibers to two similar Versatile Link components. A lockout 
feature ensures the connection can be made in only one 
orientation. The duplex connector is intended for Versatile 
Link components "n-plexed" together, as discussed in the 
next section. 

N-plexIng 

Versatile Link components can be stacked or interlocked 
(n-plexed) together to minimize use of printed circuit board 
space and to provide efficient, dual connections via the 
duplex connector Up to eight identical package styles can 
be n-plexed and inserted by hand into a printed circuit 
board without difficulty. However, auto-insertability of 
stacked units becomes limited when more than two pack- 
ages are n-plexed together 
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Cable 

Two cable versions are available: Simplex (single channel) 
and color coded duplex (dual channel). Each version of the 
cable is flame retardant (UL VW-1) and of low optical loss. 

Two grades of the simplex cable are available: standard 
cable and improved cable. Improved cable is recommended 
for applications requiring longer distance needs, as reflected 
in the Link Selection Guide on page 2. Flexible cable 
construction allows simple cable installation techniques. 
Cables are discussed in detail on page 15. 

Accessories 

A variety of accessories are available. The bulkhead feed- 
through adapter discussed on page 16 can be used to 
mate two simplex snap-in connectors. It can be used either 
as a splice or a panel feedthrough for a panel thickness 
< 4.1 mm (0.16 inch). 

Several accessories are offered to help with proper fiber/ 
connector polishing. These are shown on page 16. 



Manufacturing with 
Versatile Link 

Non-stacked Versatile Link parts require no special handling 
during assembly of units onto printed circuit boards. Versa- 
tile Link components are auto-insertable. When wave 
soldering is performed with Versatile Link components, an 
optical port plug is recommended to be used to prevent 
contamination of the port. Commercially available port 
plugs are obtainable from companies such as Sinclair & 
Rush Co., Saint Louis, MO. Water soluable fluxes, not rosin 
based fluxes, are recommended for use with Versatile Link 
components. Proper cleaners are Freon TMS (DuPont) and 
halide-free solvents. 

Refer to the Connectoring Section on page 18 for details of 
connectors and cable connectoring. 



versatile Link Performance 

5 MEGABITS PER SECOND (NRZ) 
1 MEGABIT PER SECOND (NRZ) 
40 KILOBITS PER SECOND (NRZ) 

The 5 Megabaud (MBd) Versatile Link is guaranteed to 
perform from DC to 5Mb/s (megabits per second, NRZ). 
Distances up to 17 metres are guaranteed when the trans- 
mitter is driven with a current of 60 milliamperes. This 
represents worst case performance throughout the temper- 
ature range of to 70 degrees centigrade. With the required 
drive circuit of Figure lb and at 60 milliamp drive current, 
the 1 Megabaud Versatile Link has guaranteed performance 
over to 70 degrees centigrade from DC to 1 Mb/s (NRZ) 
up to 34 metres. 

The low current link requires only 6 mA peak supply 
current for the transmitter and receiver combined to achieve 
an 11 metre link. Extended distances up to 82 metres can 

VERSATILE LINK GUIDE 



be achieved at a maximum transmitter drive current of 
60 mA peak. The 40kBd Versatile Link is guaranteed to 
perform from DC to 40 kb/s (NRZ) over 0° to 70° C up to 
the distances just described. 

Receivers are compatible with LSTTL, TTL, CMOS logic 
levels and offer a choice of an internal pull-up resistor or 
an open collector output. Horizontal or vertical packages 
provide identical performance and are compatible with 
simplex, simplex latching, and duplex connectors. Refer to 
the connector section (page 16) and the cable section 
(page 15) for further information about these products. A 
list of specific part numbers is found below and in the 
Selection Guide on page 23. 



Versatile Link 


Unit 




Horizontal 
Package 


Vertical 
Package 


Cable Link Length 


Standard 
Cable 


Improved 
Cable 


High Performance 


5 MBd 


Tx 


HFBR>1621 


HFBR-1531 


12 metres 


17 metres 


Rx 


HFBR-2521 


HFBR-2531 


High Performance 


1MBd 


Tx 


HFBR-1S22 


HFBR-1532 


24 metres 


34 metres 


Bx 


HFBR-'2522 


HFBR-2632 


Low Current/ 
Extended Distance 


40kBd 


Tx 


HFBR-1523 
HFBR-2523 


HFBR-1533 
HFBR-2533 


8 metres/ 
60 metres 


11 metres/ 
82 metres 


Standard 


iMBd 


Tx 


HFBR-1524 


HFBR-1534 


5 metres 


7 metres 


Rx 


HFBR-2524 


HFBR-2534 
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RECOMMENDED OPERATING CONDITIONS 



f^afametelj 


Symbof 


Mfn, 


Max. 


iits 


Ret. 


Ambient Telnperature 


Ta 





70 


^c 




Transmitter 
Peal< Forward Current 


Ifpk 


10 


750 


f^:6^:.:.>>:.:,.:.:.: 


Note 13 


Avg. Forward Current 


Ifav 


m mimm 


60 


iiiiiilpiiF-''-- 


,.:MM§. ill 


Receiver 
Supply Voltage 


HFBR-25X3 


vcc 


4.50 


5.50 


V 


Note 2 


HFBR-25X1/25X2/25X4 


4.75 


5.25 


Output Voltage 


HFBR-25X3 


Vo 




Vcc 


V 




HFBR-25X1/25X2/25X4 




18 


Fanout (TTL) 


HFBR-25X3 


H 




1 


mM 




HFBR-25X1/25X2/25X4 




5 







SYSTEM PERFORMANCE Under recommended operating conditions unless otherwise specified. 








Parameter 


Symbol 


Min. 


lypjs] 


Max. 


Units 


Con|illbns 


Ref. 


High 

Performance 

5MBd 


Data Rate 




dc 




5 


MBd 


BEfl<10-^, PRBS:2M 




Link Distance 

with 
Standard Cable 


9. 


12 






m 


l|:PK = 60mA 


Fig. 2a 
Note 7 


17 


35 




m 


lFPK = 60mA.25X 


link Distance 

with 
Improved Cable 


e 


17 






m 


Ifpk == 60mA 


Fig. 2b 
Note 7 


24 


40 




m 


jpPK^60mA,25X 


Propagation 
Delay 


tpLH 




80 


140 


ns 


Rt = 560 a Cl=^ 30 pF 
fi - 0.5 metre 
-21.6<PB<-a5dBm 


Fig. 3, 5 
Notes 3, 6 


tPHL 




60 


140 


ns 


Pulse Width 
Distortion 


tD 




30 




ns 


PR = -15dBm 

Rt = 560aCL^30pF 


Fig. 3, 4 
Note 4 


High 

Performance 

IMBd 


Data Rate 




do 




1 


MBd 


BER < 10-9 PRBS: 27^1 




Link Distance 

with 

Standard 

Cable 


£ 


24 






m 


1 FPK ^ 60 m A 


Fig. 2a 
Notes 
1.7,8 


30 


50 




m 


lppK^60mA,25^C 


30 






m 


Ifpk ^ 120 mA 


50% ■ 
Duty 
Factor 


36 


60 




m 


Ifpk = 120 mA, 25X 


Link Distance 

with 

Improved 

Cable 


^ 


34 






m 


fFPK = 60mA 


Fig. 2b 
Notes 
1,7,8 


41 


65 




m 


lFPK==60mA,25X 


44 







m 


Ifpk = 120 mA 


50% 
Duty 
Factor 


51 


75 




m 


lFPK = 120mA, 25''C 


Propagation 
Delay 


ipLH 




180 


250 


ns 


RL^660aCL=30pF 
^ " 0.5 metre 
Ppi = -24dBm 


Fig. 3, 5 
Notes 3, 8 


^PHt 




100 


140 


ns 


Pulse Width 
Distortion 


to 




80 




ns 


PR = -24d8m 
Ru=560a,Ct^30pF 


Fig. 3, 4 
Notes 4, 8 
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SYSTEM PERFORMANCE Under recommended operating conditions unless otherwise specified. 



Unk 


Parameter 


Symbol 


Min. 


Typ.t53 


Max, 


Units 


[ — ™— ■ ™— '—- — 

Conditions 


Ret 


Low Current/ 
Extended 
Distance 
40kBd 


Data Rate 




dc 




40 


kBd 


BER<10-^, PRBS:27-1 




Link Distance 

with 
Standard Cable 


£ 


8 


30 




m 


IppK = 2 mA 


Fig. 2c 
Note 7 


60 


100 




m 


{pPi^-BOmA 


Unk Distance 

with 
Improved Cable 


£ 


11 


35 




m 


IpPK = 2 mA 


Fig. 2d 
Note 7 


82 


125 




m 


IfrpK = 60 mA 


Propagation 
Delay 


tpLH 




4 




MS 


R{,==3.3kO,Ct-30pF 
^ 1 metre 

Pr ~ -26 dBm 


Fig. 3, 7 
Note 3 


tpHL 




2.5 




MS 


Pulse Width 
Distortion 


to 






7.0 


MS 


-39<PB<-l4dBm 
Rt ^ 3.3 kO. Ct = 30 pF 


Fig, 3, 6 
Note 4 


^Standard 
1MBd 


Data Rate 




dc 




1 


MBd 


BER < 10-9, PRBS: 2^-1 




Link Distance 

with 

Standard 

Gable 


t 


5 






m 


lpPK-60mA 


Fig. 2e 
Notes 
1,7 8 


11 


30 




m 


lf:pK"=60mA,25X 


12 






m 


IppK^ 120 mA 


50% 
Duty 
Factor 


18 


40 




m 


tppK^120mA,25*C 


Link Distance 

with 

Improved 

Cable 


£ 


7 






m 


lppK-60mA 


Ftg« 21 
Notes 
1.Z8 


15 


40 




m 


lFPK = 60mA,25X 


17 






m 


||rpf<;» 120 mA 


50% 
Duty 
Factor 


25 


50 




m 


lppK = 120 mA, 25*^C 


Propagation 
Delay 


tpLH 




180 


250 


ns 


Rt^560aCL«30pF 
£ =^0.5 metre 
PR«-20dBm 


Fig. 3, 5 
Notes 3, a 


^PHL 




100 


140 


ns 


Pulse Width 
Distortion 


to 




80 




ns 


Pj:^--20dBm 
Rt^560aCL-30pF 


Fig. 3, 4 
Notes 4, 8 



Notes: 

1 . For IppK > 80 mA, the duty factor must be such as to keep 
IpDC ^ 80 i^A. In addition, for IppK > 80 mA, the following 
rules for pulse width apply: 

IppK ^ 160 mA: Pulse width < 1 ms 

IppK ^ 160 mA: Pulse width < 1 ns, period > 20 /xS. 

2. It is essential that a bypass capacitor (0.01 /xF to 0.1 nF 
ceramic) be connected from pin 2 to pin 3 of the HFBR- 
25X1/25X2/25X4 receivers and from pin 2 to pin 4 of the 
HFBR-25X3 receiver Total lead length between both ends of 
the capacitor and the supply pins should not exceed 20 mm. 

3. The propagation delay for one metre of cable is typically 5 ns. 



4. tD-tpLH-tpHL• 
5. Typical data is at 25° 0, S/qc = 5 V. 
6. Typical propagation delay is measured at Pr = -15 dBm. 
7 Estimated typical link life expectancy at 40° C exceeds 10 
years at 60 mA. 

8. Pulsed LED operation at If>80 mA will cause increased link 
tpLH propagation delay time. This extended tpi_H time 
contributes to increased pulse width distortion of the receiver 
output signal. 

9. Pins 5 and 8 of both the transmitter and receiver are for 
mounting and retaining purposes only. Do not electrically 
connect pin 5 and/or pin 8. 
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versatile Link Design Considerations 



Simple interface circuits for 5MBd, 1 MBd and 40kBd 
applications are shown in Figure 1. The value of the 
transmitter drive current depends upon the desired link 
distance. This is shown in Figures 2a through 2f. After 
selecting a value of transmitter drive current, Ip, the value 
of R1 can be determined with the aid of Figures la, 1b and 
Id. Note that the 5 MBd and 40kBd Versatile Links can 
have an overdrive and underdrive limit for the chosen 
value of Ip while the 1 MBd Versatile Link has only an 
underdrive limit. Dotted lines in Figures 2a through 2f 



represent pulsed operation for extended link distance re- 
quirements. For the 1 MBd interface circuit, the R1C1 time 
constant must be > 75 ns. Conditions described in Note 1 
must be met for pulsed operation. Refer to Note 8 for 
performance comments when pulsed operation is used. 

All specifications are guardbanded for worst case condi- 
tions between to 70 degrees centigrade. All tolerances 
and variations (including end-of-life transmitter power, 
receiver sensitivity, coupling variances, connector and cable 
variations) are taken into account. 




*- HFBR- 2521/2531 (5 MBd-HIGH PERFORMANCE LINK) 



Figure la. Typical 5 MBd Interface Circuit; 




HFBR- 2522/2532 (1 MBd-HIGH PERFORMANCE LINK) 
HFBR- 2524/2534 (1 MBd- STANDARD LINK) 



HH 






NO. 


Tx 


Rx 


1 


ANODE 


Vo 


2 


CATHODE 


am 


3 


OPEN 


Vcc 


4 


OPEN 


Ri 


5 


00 NOT CONNCCT* 


DO NOT CONNECT* 


6 


«, 


» 


7 


-». 


^ 


8 


DO NOT COfilSieCT* 


DO NOT CONNECT* 



•SEE NOTE 9 PG.6 



1b. Required 1 MBd Interface Circuit; 



1c. Electrical Pin Assignments for 5 MBd and 
1 MBd Transmitters and Receivers 




«cit€3f^ 



*- HFBR -2523/2533 (LOW CURRENT/ 
EXTENDED DISTANCE LINK) 



Id. Typical 40 kBd Interface Circuit; 



NO. 


Tx 


Rx 


1 
z 

3 
4 
S 
6 
7 
8 


ANODE 

CATHOOe 

OPEN 

00 NOT CONNECT* 
DO mr CONNECT* 


OND 
OPEN 

DONOT<J0NNEGT* 

DO NOT conmcj* 



•SEE NOTE 9 PG.6 



1e. Electrical Pin Assignments for 40 kBd Transmitters and 
Receivers 
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10 20 30 
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Figure 2a. Guaranteed System Performance for the 

HFBR-15X1/25X1 and HFBR-15X2/25X2 Links 
with Standard Cable 



Figure 2b. Guaranteed System Performance for the 

HFBR-15X1/25X1 and HFBR-15X2/25X2 Units 
with Improved Cable 
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Figure 2c. Guaranteed System Performance for the 

HFBR-15X3/25X3 Lini< with Standard Cable 



Figure 2d. Guaranteed System Performance for the 

HFBR-15X3/25X3 Link with Improved Cable 



^0*C-70*C 




^HFBR- 15X4/25X4 



1 ^° 
Z 60 
a. 50 

O 

c 40 

< 

I 

o 

^ 30 





/ 


,/ 




/ / 






< / 




/ 


/ 




/ 


/ 




A ^ 


/ 

\ 




"t 


~~^ HFSR-11 


X4/25X4 







-CABLE LENGTH-METRES 



SL -CABLE LENGTH-METRES 



Figure 2e. Guaranteed System Performance for the 

HFBR-15X4/25X4 Link with Standard Cable 



Figure 2f. Guaranteed System Performance for the 

HFBR-15X4/25X4 Link with Improved Cable 
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HP 8007B 

PULSE 

GENERATOR 



INPUT 
MONITORING O- 




JDidl 



f 




iH^^ 



OUTPUT 
»-0 MONITORING 



HFBR-1523/1533 - 



HFBR-2523/2533 



A) 40 kBd PROPAGATION DELAY TEST CIRCUIT 



PULSE 
GENERATOR 




H^^ 



ji 




B) 5 MBd PROPAGATION DELAY TEST CIRCUIT 



51 " If 1 r g ' 

^^^ — ^ — Lr"5 — ^«^ 




.JIL 




IF" 



TiP-^V 




HFBR-1521/1531 ■ 




Sni« 



HFBR-1522/1532 ■ 
HFBR-1524/1534 - 



OUTPUT 
-O MONITORING 
VO NODE 

HFBR-2521/2531 (5 MBd-HIGH PERFORMANCE LINK) 
HFBR-2522/2532 (1 MBd-HIGH PERFORMANCE LINK) 
HFBR-2524/2534 (1 MBd-STANDARD LINK) 




Vo 



\r- VoH 
/ _15V 



tPHL h ^ tPLH 

C) 1 MBd PROPAGATION DELAY TEST CIRCUIT D) PROPAGATION DELAY TEST WAVEFORMS 

Figure 3. Propagation Delay Test Circuits and Waveforms: a) 40 kBd, b) 5 IVIBd, c) 1 IViBd, d) Test Waveforms 
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-25 -20 -15 -10 -5 

Pr - INPUT OPTICAL POWER - dBm 



Figure 4. Typical HFBR-15X1/25X1, HFBR-15X2/25X2 and 
HFBR-15X4/25X4 Linic Pulse Widtli Distortion 
vs. Optical Power 



Figure 5. Typical HFBR-15X1/25X1, HFBR-15X2/25X2 and 
HFBR-15X4/25X4 Link Propagation Delay 
vs. Optical Power 
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Pr - INPUT OPTICAL POWER, dBm 



-40 -34 -28 -22 -16 
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Figure 6. Typical HFBR-15X3/25X3 Link Pulse Width 
Distortion vs. Optical Power 



Figure 7. Typical HFBR-15X3/25X3 Link Propagation 
Delay vs. Optical Power 



Versatile Link Photo interrupter 

20 KHz (40 kBd) LINK, 500 kHz (1 MBd) LINK 

Versatile Link may be used as a photo-interrupter in optical 
switches, shaft position sensors, velocity sensors, position 
sensors, and other similar applications. This link is pa,r- 
ticularly useful where high voltage, electrical noise, or 
explosive environments prohibit the use of electromechan- 
ical or optoelectronic sensors. The 20 kHz (40 kBd) trans- 
mitter/receiver pair has an optical power budget of 25 dB. 
The 500 kHz (1 MBd) transmitter/receiver pair has an optical 
power budget of 10 dB. Total system losses (cable attenua- 
tion, air gap loss, etc.) must not exceed the link optical 
power budget; 



RECOMMENDED OPERATING CONDITIONS 

Recommended operating conditions are identical to those 
of the Low Current/Extended Distance and High Perform- 
ance 1 MBd links. Refer to page 5. 



SYSTEM PERFORMANCE 

These specification apply when using Standard and 
Improved cable and, unless otherwise specified, under 
recommended operating conditions. Refer to the 
appropriate link data on pages 7 and 8 for additional 
design information. 



Parameter 


mn. 


Typ,Cil 


Max. 


Units 


Conditions 


Ret 


NFBR-1SX3/25X3 


Max. Count Frequency 


dc 




20 


kHz 






Optical Power Budget 


25.4 






dB 


IpPK^ 60 mA, 0-70^0 


Note 2 


27.8 


34 




dB 


lpPK« 60 mA, 25^0 


HF8R-1$X2/2$X2 


Max. Count Frequency 


dc 




600 


kHz 






Optical PoM/er Budget 


104 






dB 


r^ipK - 60 m A, 0-70'' . 


Notes 


12.8 


15,6 




dB 


ljrPK = 60mA, 25**C 



Notes: 

1. Typical data is at 25°C,Vcc- 5 V. 

2. Optical Power Budget = Pj min. - Pr (L) min. Refer to pages 11-14 for additional design information. 
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Photo interrupter Link Design considerations 



The fiber optic Transmitter/Receiver pair is intended for 
applications where the photo interrupter must be physi- 
cally separated from the optoelectronic emitter and detector 
This separation would be useful where high voltage, elec- 
trical noise or explosive environments prohibit the use of 
electronic devices. To ensure reliable long term operation, 
link design for this application should operate with an 
ample optical power margin a^ ^ 3dB, since the exposed 
fiber ends are subject to environmental contamination that 
will increase the optical attenuation of the slot with time. A 
graph of air gap separation versus attentuation for clean 
fiber ends with minimum radial error <0.127mm (0.005 
inches) and angular error {<3.0°) is provided in Figure 1. 
The following equations can be used to determine the 



transmitter output power, Pj, for both the overdrive and 
underdrive cases. Overdrive is defined as a condition where 
excessive optical power is delivered to the receiver The 
first equation calculates, for a predetermined link length 
and slot attenuation, the maximum Pj in order not to 
overdrive the receiver The second equation defines the 
minimum Pj allowed for link operation to prevent under- 
drive condition from occurring. 

Pt (MAX) - Pr (MAX) < ao min C + asLOT Eq. 1 

Pt (MIN) - Prl (MIN) > ao max £ + «slot + «m Eq. 2 

Once Pt (MIN) has been determined in the second equation 
for a specific link length ( 9. ), slot attenuation (asLor) and 
margin (om). Figure 2 can then be used to find Ip. 









HFBR-15X3 


STANDARD CABLE HFBR-25X3 






HFBR-15X2 


HFBR-H4501/4511 CONNECTORS HFBR-25X2 

A n „ n, 1 ■■ A J-«^ ^ 






■ 


ipani if! " (LUEJTMJPD ^. 










• 




AXIAL ► ■^..^ 

SEPARATION ^^^-^"^ 




15 


- 




^.^x"''^ 


7 


10 
5 


id 


Z 


1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 



1 2 3 4 5 6 7 8 9 10 11 12 13 

AXIAL SEPARATION (mm) 

Figure 1. Typical Loss vs. Axial Separation 
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Figure 2. Typical HFBR-15X3/15X2 Optical Power 
vs. Transmitter Ip (0-70'C) 



Versatile Link Transmitters 

HFBR-1521/1531 (5MBd - High Performance) 

HFBR-1522/1532 (1 MBd - High Performance) 

HFBR-1523/1533 (40 kBd - Low Current/Extended 

Distance) 

HFBR-1524/1534 (1 [\/IBd - Standard) 

Versatile Link transmitters incorporate a 660 nanometre 
LED in a gray horizontal or vertical housing for the HFBR- 
15X1/2/4 transmitters or a black horizontal or vertical hous- 
ing for the HFBR-15X3 receiver. The transmitters can be 
easily interfaced to standard TTL logic. The optical output 

Absolute Maximum Ratings 



HFBR-152X/153X SERIES TRANSMITTERS 

PP I o DO NOT CONNECT* 



itij^ 



N.c.JL_5 

N.C.J_[J 



F=^ 



J3_ 



*SEE NOTE 7 l^ DO NOT CONNECT* 

power of the HFBR-152X/153X series is specified at the end 
of 0.5 m of cable. The mechanical and electrical pin spacing 
and connections are identical for both the horizontal and 
vertical packages. 



Parameter 


Symbol 


Win. 


Max. 


Units 


Ret 


Storage Temperature 


Ts 


-40 


+75 


X 




Operating Temperature 


Ta 





+70 


^C 




Lead Soldering Cycle 


Temp, 






260 


*=^C 


Notel 


Time 






10 


sec. 


Peak Forvi/ard Input Current 


h9Y. 




1000 


mA 


Notes 


DC Forward Input Current 


Ifoc 




80 


mA 




Reverse Input Voltage 


Vr 




5 


V 
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Electrical/Optical Characteristics o°c to +7o°c umess otherwise specified 




Parameter 




Symbol 


MIn. 


iypi«3 


Max. 


Unit$ 


Condlllom 


aei 


Transmitter Output 
Optfcat Power 


HFBR-15X1 


Pj 


-16,5 




-76 


dBm 


lF^60mA,0-70°C 


Fig. 2 

Nates 

3,4 


"143 




-a.o 


dBm 


lf: = 60mA.25^C 


HFBR-16X2 

and 
HFeB-l6X3 


Pr 


-13,6 




-4.5 


dBm 


lF = 60mA,0-70^C 


-11.2 




-5.1 


dSm 


lF^60mA,25°C 


HFBB-15X3 


Pt - 


-35.5 






dBm 


If = 2 mA, 0-70** G 


HFBB*15X4 


Pt 


-17.8 




-45 


dSm 


tF-:60mA,0-70*C 


-15.6 




-5.1 


dBm 


If == 60 mA. 25^0 


Output Optical Power 
Temperature Coeff Ictent 


APr 
AT 




-0.85 




%/X 






Peak Emission Wavelength 


^PK 




660 




nm 






Forward Voltage 


Vf 


145 


t67 


2.oa 


V 


If ^ 60 mA 




Forward Voltage 
Temperature Coefficient 


AVp 

AT 




-13? 




mvrc 




Fig. 1 


Effective Diameter 


Dt 




1 




mm 






Numerical Aperture 


N.A. 




0.5 










Reverse Input Breakdown Voltage 


Vbr 


6.0 


11.0 




V 


If = -10mA,Ta«25°C 




Diode Capacitance 


Co 




86 




PP 


Vf = 0, f ^ 1 MHz 




Rise Time 


^r 




80 




ns 


10%to90%JF=^B0mA 


Note 6 


Fall Time 


tf 




40 




ns 



Notes: 

1. 1.6 mm below seating plane. 

2. 1 JUS pulse, 20 )us period. 

3. Measured at the end of 0.5 m Standard Fiber Optic Cable with 
large area detector. 

4. Optical power, P (dBm) = 10 Log [P {/LtW)/1000 /uW]. 

5. Typical data is at 25°G. 

6. Rise and fall times are measured with a voltage pulse driving 
the transmitter and a series connected 50 Ohm load. A wide 
bandwidth optical to electrical waveform analyzer (trans- 



ducer), terminated to a 50 Ohm input of a wide bandwidth 
oscilloscope, is used for this response time measurement. 
7. Pins 5 and 8 of the transmitter are for mounting and retaining 
purposes only. Do not electrically connect pin 5 and/or pin 8. 

WARNING: When viewed under some conditions, the optical port 
of the Transmitter may expose the eye beyond the Maximum 
Permissible Exposure recommended in ANSI Z-1 36-1, 1981. Under 
most viewing conditions there is no eye hazard. 



5 
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O -15 
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If-TRANSMITTER drive current (mA) 



If -TRANSMITTER DRIVE CURRENT-mA 



Figure 1. Typical Forward Vbltage vs. Drive Current for 
HFBR-152X/153X Series Transmitters 



Figure 2. Normalized HFBR-152X/153X Series Transmitter 
Typical Output Optical Power vs. Drive Current 
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versatile Link Receivers 



HFBR-2521/2531 (5MBd- 
HFBR-2522/2532 (1 MBd - 
HFBR-2524/2534 (1 MBd ■ 



High Performance) 
High Performance) 
Standard) 



HFBR-25X1/25X2/25X4 RECEIVER 

JTH— Jj DO NOT CONNECT* 



The blue plastic Versatile Link receivers feature a shielded, 
integrated photodetector and a wide bandwidth DC ampli- 
fier for high EMI immunity. A Schottky clamped open- 
collector output transistor allows interfacing to common 
logic families and enables "wired-OR" circuit designs. The 
open collector output is specified up to 18 V. An integrated 
1000 ohm resistor internally connected to Vcc nriay be 
externally connected to provide a pull-up for ease of use 

Absolute Maximum Ratings 




u^ 



5 DO NOT CONNECT* 



with +5V logic. Under pulsed LED current operation (Ip > 
80 mA), the combination of a high optical power level and 
the optical falling edge of the LED transmitter will result in 
increased pulse width distortion of the receiver output 
signal. 



Parameter 


Symbol 


Min. 


Max. 


Units 


Ref. 


Storage Temperature 


Ts 


-40 


+75 


^C 




Operating Temperature 


Ta 





+70 


°C 




Lead Soldering Cycle 


Temp. 






260 


°0 


Notel 


Time 






10 


sec. 


Supply Voltage 


Vcc 


-0.5 


7 


V 


Note 6 


Output Collector Current 


lo 




25 


mA 




Output Collector Power Dissipation 


Pod 




40 


mW 




Output Voltage 


Vo 


-0,5 


18 


V 




Pullup Voltage 


Vrl 


-0.5 


Vcc 


V 





Electrical/Optical Characteristics o»c,o.70"c,4 75v<vcc. 


5.25 V Unless Otherwise Specified 


Parameter 




Symbol 


Mln. 


Typ.t5| 


Max. 


Units 


Conditions 


Rei 


Receiver ir\put Optical 
Power Level for 
Logic "0" 


HFBR-2521 

and 
HFBR-2531 


^Hil) 


-216 




-9,5 


dBm 


0-70^^0, Vol ^ 0.5 V 
lot -6 mA 


Notes 2. 
3,8 


-216 




-8.7 


dBm 


25^G, Vot-O.SV 
ioL"^mA 


HFBR-2522 ' 

and 
HFBR-2532 


P'rcu 


-24 






dBm 


0-70X, Vol = 0.5 V 

i0L-8mA 


Notes 2, 
3,8,9 


-24 






dBm 


25^0, Vol ^ 0,5 V 
loL^BmA 


HFBR-2524 

and 
HFBR-2534 


f^R^U 


-20 






dBm 


0-70X, Vol = 0,5 V 


Notes 2, 
3,8,9 


-20 






dBm 


25X. Vol =^ 0.5 V 
lOL =8mA 


Input Optical Power Level 
for Logic "t" 


Pb(H) 






-43 


dBm 


VoH- 5.25 V 
loH<250juA 


Note 2 


High Level Output Current 


Iqh 




5 


250 


mA 


Vo = 18VPR==0 


Note 4 


Low Level Output Voltage 


Vol 




0.4 


0,5 


V 


lQL-8mA, 
Pr - Pr(L)M1N 


Note 4 


Nigh Level Supply Current 


ICCH 




3.5 


6.3 


mA 


Vcc == 5.26 V. 

pR=0/iW 


Note 4 


Low Level Supply Current 


<CCL 




6.2 


10 


mA 


Vcc -5.25 V 
Pr^ -12.5 dBm 


Note 4 


Effective Diameter 


Dr 




1 




mm 






Numerical Aperture 


NAr 




as 










Interna! Pull-Up Resistor 


Rl 


680 


1000 


1700 


Ohms 
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Notes: 

1. 1.6 mm below seating plan. 

2. Optical flux, P (dBm) = 10 Log [P (mW)/1000 /xW]. 

3. Measured at the end of Fiber Optic Cable with large area detector, 
detector. 

4. R|_ is open. 

5. Typical data is at 25° C, Vqc = 5 v. 

6. It is essential that a bypass capacitor 0.01 nF to 0.1 /xF be connected 
from pin 2 to pin 3 of the receiver. Total lead length between both ends 



of the capacitor and the pins should not exceed 20 mm. 

7. Pins 5 and 8 of both the transmitter and receiver are for mounting and 
retaining purposes only. Do not electrically connect pin 5 and/or pin 8. 

8. Pulsed LED operation at Ip > 80 mA will cause increased link tp|_H 
propagation delay time. This extended tp|_|-| time contributes to in- 
creased pulse width distortion of the receiver output signal. 

9. The LED driver circuit of Figure lb on page 7 (Link Design Considera- 
tions) is required for 1 MBd operation of the HFBR-2522/2532/2524/2534. 



High Sensitivity Receiver 

HFBR-25X3 

The blue plastic HFBR-25X3 Receiver module has a sensi- 
tivity of -39 dBm. It features an integrated photodector 
and DC amplifier for high EMI immunity. The output is an 
open collector with a 150 /lA internal current source pull- 
up and is compatible with TTL/LSTTL and most CMOS 
logic families. For minimum rise time add an external pull- 
up resistor of at least 3.3K ohms. Vcc must be greater than 
or equal to the supply voltage for the pull-up resistor. 

Absolute Maximum Ratings 



HFBR-25X3 RECEIVER 

DO NOT CONNECT* 




DO NOT CONNECT* 



•SEE NOTE 8 



Parameter 


Symbol 


Mill. 


Max. 


UnHs 


Ref, 


Storage Temperature 


Ts 


^0 


+75 


"0 




Operating Temperature 


Ta 





+70 


*'C 




Lead Soldering Cycle 


Temp 






260 


^c 


Note1 


Time 






10 


sec 


Supply Voltage 


Vcc 


-0.5 


7 


V 


Note? 


Output Collector Current ^Average) 


to 


-1 


5 


mA 




Output Collector Power Dissipation 


Poo 




25 


mW 




Output Voltage 


Vo 


-0.6 


voc 


V 





Electrical/Optical Characteristics o° c to +70° c, 45 < vcc 


< 5.5 Unless Otherwise Specified 


Parameter 


Symbol 


Mia 


Types) 


Max, 


Units 


Conditions 


Ret 


Receiver Input Optical 
Power Level for 
Logic "0" 


HFBR-252a 

and 
HFBR'2533 


PfMU 


-39 ; 




-13.7 


dBm 


0-70'^aVo^^VoL 

lOL ^ 3.2 mA 


Note 
2,3,4 


-39 




-13.3 


dSm 


25°C,Vo^V0L 

lOL - 3.2 mA 


Input Optical Power Level 
lor Logic "V* 


PB{H) 






-53 


dBm 


V0H^5.5V. 
\OH<40ftA 


Note 2 


High Level Output Voltage 


VOH 


2.4 






V 


lOH = ^0 /uA» 




Low Level Output Voltage 


Vol 






0,4 


V 


lOL = 3.2 mA, 

Pb = PRL mn 


Note 6 


High Level Supply Current 


tCCH 




^2 


1.9 


mA 


Vcc=^5.$V,Pn«0MW 




Low Level Supply Current 


ICOL 




2,9 


3.7 


mA 


Vcc ^ 5.5V, 
pR>PRt{MIN) 


Note 6 


Effective Diameter 


€m 




1 




mm 






Numerical Aperture 


HAm 




0.5 











Notes: 

1. 1.6 mm below seating plan. 

2. Optical flux, P (dBm) = 10 Log P (mW)/1000 mW. 

3. Measured at the end of Fiber Optic Cable with large area detector. 

4. Because of the very high sensitivity of the HFBR-25X3, the digital 
output may switch in response to ambient light levels when a cable is 
not occupying the receiver optical port. The designer should take care 
to filter out signals from this source if they pose a hazard to the system. 



5. Typical data is at 25° C, Vcc = 5 V. 

6. Including current in 3.3 K pull-up resistor. 

7. It is recommended that a bypass capacitor 0.01 /nF to 0.1 nF ceramic be 
connected from pin 2 to pin 4 of the receiver. 

8. Pins 5 and 8 are for mounting and retaining purposes only. Do not 
electrically connect pin 5 and/or pin 8. 
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Plastic Fiber Optic Cable 

Simplex Fiber Optic Cable is constructed of a single step 
index plastic fiber sheathed in a PVC jacket. Duplex Fiber 
Optic Cable has two plastic fibers, each in a cable of 
construction similar to the Simplex Cable, joined with a 
web. The individual channels are identified by a marking 
on one channel of the cable. The Improved Fiber Optic 
Cable is identical to the Standard Cable except that the 
attenuation is lower. 

These cables are UL recognized components and pass UL 
VW-1 flame retardancy specification. Safe cable properties 
in flammable environments, along with non-conductive elec- 
trical characteristics of the cable may make the use of 
conduit unnecessary. Plastic cable is available unconnec- 
tored or connectored. Refer to pages 23 and 24 for part 
numbers. 



Absolute Maximum Ratings 



'■'""•'■Z^:^.: 



>'■<./ 



SIMPLEX CABLE 



iw-ftH.i y^ M ij y >'-;,»««»>.»«;,'«•* 



''"•^-^^r^rH., 



*'^*'^^m^^x^, 



'""^^h^fi^t 



DUPLEX CABLE 



Parameter 


Symbol 


Mln. 


man. 


Units 


Ret. 


Storage Temperature 


Ts 


-40 


+75 


^C 




Installation Temperature 


T| 


-20 


+70 


•^c 




Short Term 
Tensile Force 


Single Channel 


Ft 




50 


N 


Note 1 


Dual Channel 


Ft 




100 


H 


Short Term Bend Radius 


r 


10 




mm 


Note 2 


Long Term Bend Radius 


r 


35 




mm 




Long Term Tensile Load 


Ft 




1 


N 


Flexing 






1000 


Cycles 


Notes 




m 




0.5 


Kg 


Note 4 






h 




150 


mm 



Electrical/Optical Characteristics o°c to +7o°c umess otherwise specified 




Parameter 


Symbol 


iVlin. 


Typ,t5] 


Majt. 


Units 


Conditions 


Ret 


Cable Attenuation 


Standard Cable 


tto 


0.19 


0.31 


0.43 


dB/m 


Source is HFBR-152X/153X 
(660 nm), £=20m 


Note? 


Improved Cable 


0.19 


0.25 


0.31 


Numerical Aperture 


N.A. 




0.5 






j^>2m 




Diameter, Core 


Oc 




1.0 




mm 






Diameter, Jacket 


Oj 




2.2 




mm 


Simplex Cable 




Travel Time Constant 


j2/v 




5.0 




nsec/m 




Notes 


Mass per Unit Length/Channel 


m/je 




4.6 




g/m 


Without Connectors 




Cable Leakage Current 


1l 




12 




nA 


50 kV, il=0.3m 





1. Less than 30 minutes. 

2. Less than 1 hour, non-operating. 

3. 90° bend on 10 mm radius mandrel. 

4. Tested at 1 impact according to MIL-STD-1678, Method 2030,i 
Procedure 1. 

5. Typical data is at 25°C. 

6. Travel time constant is the reciprocal of the group velocity for propa- 
gation of optical povjer. Group velocity is v = c/n, where c is the 



velocity of light in space (3 x lO^m/s) and n equals effective core 
index of refraction. Unit length ofcable is £ . 

In addition to standard Hewlett-Packard 100% product testing, HP 
provides additional margin to ensure link performance. Under certain 
conditions, cable installation and improper connectoring may reduce 
performance. Contact Hewlett-Packard for recommendations. 
Improved cable is available in 500 metre spools and in factory- 
connectored lengths less than 100 metres. 
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versatile Link 

Fiber Optic Connectors 

CONNECTORS 
FEEDTHROUGH/SPLICE 
POLISHING TOOLS 

Versatile Link transmitters and receivers are compatible 
with three connector styles; simplex, simplex latching, and 
duplex. All connectors provide a snap-action when mated 
to Versatile Link components. Simplex connectors are color 
coded to match with transmitter and receiver color coding. 
Duplex connectors are keyed so that proper orientation is 
ensured. When removing a connector from a module, pull 
at the connector body. Do not pull on the cable alone. The 
same, quick and simple connectoring technique is used 
with all connectors and cable. This technique is described 
on page 18. 

Simplex Connector Styles 

HFBR-4501/4511 — Simplex 

The simplex connector provides a quick and stable 
connection for applications that require a component to 
provide retention force of 8 Newtons (1.8 lbs). These con- 
nectors are available in colors of gray (HFBR-4501) or blue 
(HFBR-4511). 

HFBR-4503/4513 — Simplex Latching 

The simplex latching connector is designed for rugged 
applications requiring greater retention force, 80 N (18 lbs), 
than that provided by a simplex connector. When inserting 
the simplex latching connector into a module, the connector 
latch mechanism should be aligned with the top surface of 
the horizontal module, or with the tall vertical side of the 
vertical module. Misorientation of an inserted latching con- 
nector into either module housing will not result in a 
positive latch. The connector is released by depressing the 
rear section of the connector lever, and then pulling the 
connector assembly away from the module housing. 

If the cable/connector will be used at elevated operating 
temperatures or experience frequent and wide temperature 
cycling effects, the cable/connector attachment can be 
strengthened by applying a RTV adhesive within the con- 
nector. A recommended adhesive is 3M Company product 
RTV-739. In most applications, use of RTV is unnecessary. 
The simplex latching connector is available in gray (HFBR- 
4503) or blue (HFBR-4513). 

Duplex Connector HFBR-4506 — Duplex 
Duplex connectors provide convenient duplex cable termi- 
nation and are keyed to prevent incorrect connection. The 
duplex connector is compatible with dual combinations of 
identical Versatile Link components (e.g., two horizontal 
transmitters, two vertical receivers, a horizontal transmitter 
and a horizontal receiver, etc.). A duplex connector cannot 
connect to two different packages simultaneously. The 
duplex connector is an off-white color. 

Feedthrough/Spllce HFBR-4505/4515 — Adapter 
The HFBR-4505/4515 adapter mates two simplex connec- 
tors for panel/bulkhead feedthrough of plastic fiber cable. 
Maximum panel thickness is 4.1 mm (0.16 inch). This adapter 
can serve as a cable in-line splice using two simplex 
connectors. The colors of the adapters are gray (HFBR- 
4505) and blue (HFBR-4515). The adapter is not compatible 
with the duplex or simplex latching connectors. 



Absolute Maximum Ratings 



l>ardmeter 


Symbol 


Uin. 


Mm, 


Units 


Notes 


Storage 
Temperature 


Ts 


-40 


^75 


0^ 




Operating 
Temperature 


Ta 





•^70 


^'C 




Nut Torque 
HFBR-4505/4515 


Tn 




0.7 


N-m 


1 




100 


Ozf^sp 



Notes: 

1. Recommended nut torque is0.57N-m (80OzF-in). 

HFBR-4501 (GRAY)/4511 (BLUE) SIMPLEX CONNECTOR 



94 



SILVER COLOR CRIMP RING 



HFBR-4503 (GRAY)/4513 (BLUE) 
SIMPLEX LATCHING CONNECTOR 



/SILVER COLOR 
' CRIMP RING 



oiiO 



HFBR-4506 (PARCHMENT) DUPLEX CONNECTOR 



GOLD COLOR 
CRIMP RING 




HFBR-4505 (GRAY)/4515 (BLUE) ADAPTER 




(USE WITH SIMPLEX CONNECTORS ONLY) 



HFBR-4593 POLISHING KIT 



600 GRIT ABRASIVE PAPER 




(USED WITH ALL CONNECTOR TYPES) 
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connector Applications 

ATTACHMENT TO HEWLETT-PACKARD HFBR-152X/153X/252X/253X VERSATILE LINK FIBER OPTIC COMPONENTS 



SIMPLEX 

LATCHING 

CONNECTOR 



DUPLEX 
CONNECTOR 



ta t HORIZONTAL 

[j3 f PACKAGE 



^° e.Ji^ 



hi- 



•* 29.3 (1.155) ^ 



raDonij 



srtmm- 



HORIZONTAL 
PACKAGE 




TWO STACKED 

HORIZONTAL 

PACKAGES 



DIMENSIONS IN MILLIMETRES (INCHES) 






+'f 



VERTICAL 
PACKAGE 




"1 TWO STACKED 
•' VERTICAL 



cdun^ 




♦-BULKHEAD-MAXIMUM THICKNESS 4.1 (0.16) 



BULKHEAD FEEDTHROUGH OR PANEL MOUNTING FOR HFBR-4501/4511 SIMPLEX CONNECTORS 



_ 23.4 
(0.920) 



oi^^^ln^ 



DIMENSIONS IN MILLIMETRES (INCHES) 

IN-LINE SPLICE FOR HFBR-35XX/36XX FIBER OPTIC CABLE WITH HFBR-4501/4511 SIMPLEX CONNECTORS 
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Lonnector mecnc 


micai/ 


UptlCai LH^ 


iracxt 


iribLI 


Lb 25°C Unless Otherwise Specified. 


Parameter 


Part Number 


Symbol 


mn. 


Typ, 


Max, 


Units 


Ret 


Retention Force Connector to 
HFBR-162X/1 53X/252X/253X 
Modules 


Simplex 


HFBR-4601/4511 


Fr-c 


7 


8 




H 


Note 4 


Simplex 
Latching 


HFBR-4503/4513 


47 


80 




Duplex 


HFBR-4506 


7 


12 




Tensile Force Connector 
to Cable 


Simplex 


HFBR-4501/4511 


Ft 


8.6 


22 




N 


Notes 3, 4 


Simplex 
Latching 


HFBR-4503/4513 


8.5 


22 




Duplex 


HFBR-4606 


14 


36 




Adapter 

Connector to Connector Loss 


HFBR-4506/4515with 
HFBR-4501/4511 


<^cc 


0.7 


16 


2.8 


dB 


Notes 1 5 


Retention Force Connector 
to Adapter 


HFBR-4505/4515 with 
HFBR-4501/4511 


Fr~b 


7 


8 




N 


Note 4 


insertion Force Connector to 
HFBR*152X/153X/252X/253X 
Modules 


Simplex 


HFBR-4501/4511 


F, 




6 


12 


N 


Notes 2, 4 


Simplex 
Latching 


HF8R-4503/4613 




16 


35 


Duplex 


HFBR-4506 




13 


46 



Notes: 

1. Factory polish or field polish per recommended procedure. 

2. No perceivable reduction in insertion force was observed after 2000 insertions. Destructive insertion force was typically at 178 N 
(40 lbs). 

3. For applications where frequent temperature cycling over temperature extremes is expected please contact Hewlett-Packard for 
alternate connectoring techniques. 

4. All mechanical forces were measured after units were stored at 70°C for 168 hours and returned to 25''C for one hour. 

5. Minimum and maximum limits of ace ^^^ fo"" 0°C to 70°C terhperature range. Typical value of acc 'S at 25°C. 



Connectoring 



The following easy procedure describes how to make cable 
terminations. It is ideal for both field and factory installation. 
If a high volume connectoring technique is required please 
contact your Hewlett-Packard sales engineer for the recom- 
mended procedure and equipment. 

Connectoring the cable is accomplished with the Hewlett- 
Packard HFBR-4593 Polishing Kit consisting of a Polishing 
Fixture, 600 grit abrasive paper and 3 micron pink lapping 
film (3M Company, OC3-14). No adhesive material is needed 
to secure the cable in the connector, and the connector 
can be used immediately after polishing. Improved con- 
nector to cable attachment can be achieved with the use of 
a RTV adhesive for frequent, extreme temperature cycling 
environments or for elevated temperature operation. 

Connectors may be easily installed on the cable ends with 
readily available tools. Materials needed for the terminating 
procedure are: 

1) Hewlett-Packard Plastic Fiber Optic Cable 

2) HFBR-4593 Polishing Kit 

3) HFBR-4501/4503 Gray Simplex/Simplex Latching Con- 
nector and Silver Color Crimp Ring 

4) HFBR-4511/4513 Blue Simplex/Simplex Latching Con- 
nector and Silver Color Crimp Ring 

5) HFBR-4506 Parchment Duplex Connector and Gold 
Color Crimp Ring 



6) Industrial Razor Blade or Wire Cutters 

7) 16 Gauge Latching Wire Strippers 

8) Crimp Tool, AMP 90364-2 

Step 1 

The zip cord structure of the duplex cable permits easy 
separation of the channels. The channels should be sep- 
arated approximately 50 mm (2.0 in.) back from the ends to 
permit connectoring and polishing. 

After cutting the cable, to the desired length, strip off 
approximately 7 mm (0.3 in.) of the outer jacket with the 16 
gauge wire strippers. Excess webbing on duplex cable may 
have to be trimmed to allow the simplex or simplex latching 
connector to slide over the cable. 

When using the duplex connector and duplex cable, the 
separated duplex cable must be stripped to equal lengths 
on each cable. This allows easy and proper seating of the 
cable into the duplex connector. 
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step 2 

Place the crimp ring and connector over the end of the 
cable; the fiber should protrude about 3 mm (0.12 in.) 
through the end of the connector. Carefully position the 
ring so that it is entirely on the connector and then crimp 
the ring in place with the crimping tool. One crimp tool is 
used for all connector crimping requirements. 

Note: Place the gray connector on the cable end to be 
connected to the transmitter and the blue connector on the 
cable end to be connected to the receiver to maintain the 
color coding (both connectors are the same mechanically). 
For duplex connector and duplex cable application, align 
the color coded side of the cable with the appropriate 
ferrule of the duplex connector in order to match connec- 
tions to the respective optical ports. The simplex connector 
crimp ring (silver color) cannot be used with the duplex 
connector The duplex connector crimp ring (gold color) 
cannot be used with the simplex or simplex latching 
connectors. 

SIMPLEX 



^ 




SILVER COLOR 
CRIMP RING 



SIMPLEX LATCHING 




SILVER COLOR 
CRIMP RING 



DUPLEX 




^ GOLD COLOR 
CRIMP RING 



Step 3 

Any excess fiber protuding from the connector end may be 
cut off; however, the trimmed fiber should extend at least 
1.5 mm (0.06 in.) from the connector end. 

Insert the connector fully into the polishing fixture with the 
trimmed fiber protruding from the bottom of the fixture. 



This plastic polishing fixture can be used to polish two 
simplex connectors or two simplex latching connectors 
simultaneously, or one duplex connector. 

Note: The four dots on the bottom of the polishing fixture 
are wear indicators. Replace the polishing fixture when any 
dot is no longer visible. 

Place the 600 grit abrasive paper on a flat smooth surface. 
Pressing down on the connector, polish the fiber and the 
connector using a figure eight pattern of strokes until the 
connector is flush with the bottom of the polishing fixture. 
Wipe the connector and fixture with a clean cloth or tissue. 




nnzi^ 



-^ ^r 



5 mm 
MINIMUM 



Step 4 

Place the flush connector and polishing fixture on the dull 
side of the 3 micron pink lapping film and continue to 
polish the fiber and connector for approximately 25 strokes. 
The fiber end should be flat, smooth and clean. 

The cable is now ready for use. 

Note: Use of the pink lapping film fine polishing step 
results in approximately 2dB improvement in coupling 
performance of either a transmitter-receiver link or a bulk- 
head/splice over 600 grit polish alone. This fine polish is 
comparable to Hewlett-Packard factory polish. The fine 
polishing step may be omitted where an extra 2dB of 
optical power is not essential, as with short link lengths. 
Proper polishing of the tip of the fiber/connector face 
results in a tip diameter between 2.8 mm (0.110 in.) minimum 
and 3.2 mm (0.125 in.) maximum. 




POLISHING PAPER 



For simultaneous multiple connector polishing techniques 
please contact Hewlett-Packard. 
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versatile Link Mechanical Dimensions ^11 t:n:i:n::orr^^^^^^^^^^ 



HORIZONTAL MODULES 

HFBR-1521/1522/1523/1524 (GRAY) 
HFBR-2521/2522/2523/2524 (BLUE) 



2.0 
(0.080) 



0,64 
(0.025) 



^ 



6.8 
(0.270) 



-HI 




19.6 
"(0.770)" 



'"^(0.400)"^ 



7.71 
(0.305) 



' I T 3.81 (0.150) MAX. 



©■ 



__ 150 ) f 

3.56 (0.140) MIN. ' 




'A 



tfTT 



0.51 
(0.020) 



p, 



4.2 
165) 



_ 1.27 
(0.050) 
2.5 

"(0.100) 



HFBR-4501 (GRAY)/4511 (BLUE) SIMPLEX CONNECTOR 



-7.6 (0.300)^_ CRIMP RING 

SILVER COLOR 




TyXU,,, 



-19.1 (0.750)-«J 
25.4(1.00)- 



CONNECTORS DIFFER ONLY IN COLOR 



HFBR-4503 (GRAY)/4513 (BLUE) SIMPLEX LATCHING 
CONNECTOR 



0=3 



8.9(0.350) 



VERTICAL MODULES 

HFBR-1531/1532/1533/1534 (GRAY) 
HFBR-2531/2532/2533/2534 (BLUE) 




1.73 
(0.068) 



3.81 ( 0.150 ) MAX . 
3.56(0.140) MIN. 



0.51 
(0.020) 



k— 7.3(0.290) 



»| \* 4.57(0 



CRIMP RING 
"silver COLOR 



3.8(0.150) 
5.8(0.230) 
8.9(0.350) 



HFBR-4506 (PARCHMENT) DUPLEX CONNECTOR 




CRIMP RING 
GOLD COLOR 



(METRIC EQUIVALENT M2.2 x 0.45) 
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BULKHEAD FEEDTHROUGH WITH TWO HFBR-4501/4511 
CONNECTORS 



HFBR-4505 (GRAY)/4515 (BLUE) ADAPTERS 




MAX. WALL THICKNESS: 
4.1 (0.160) 




ADAPTERS DIFFER ONLY IN COLOR 



PANEL MOUNTING — BULKHEAD FEEDTHROUGH 



THREE TYPES OF PANEL/BULKHEAD HOLES CAN BE USED. 

^ I 1^ (oi'iL) '^"^- 1^ 



DOUBLE 'D' 
7.9 (0.312) DIA.MIN. 



'D'HOLE 
7.9 (0.312) DIA.MIN. 



7.9(0.312) 
HOLEMIN. 



FIBER OPTIC CABLE DIMENSIONS 

Simplex Duplex 



i. 



K-(0.087)-H 




OlAlO in 



DIMENSIONS IN mm (INCHES) 

ALL DIMENSIONS ^0.2 mm UNLESS NOTED. 



DIMENSIONS IN MILLIMETRES AND (INCHES) 



Versatile Link Printed Circuit Board Layout Dimensions 



HORIZONTAL MODULE 



2.54 
(0.100)' 



1.01 (0.040) DIA. 




1.85 
.073) " 



VERTICAL MODULE 

7.62 



2.54 __ 

(0.100) 



(0.040)D'A-, 



3.81 
(0.150) 



(0.300) 



^-$---^-$.. 



Jn-j 



4 3 2 1 
5 



. 2.25 (0.090) CLEARANCE 
HOLE FOR OPTIONAL 
VERTICAL MOUNT 
SELF- TAPPING SCREW #2. 



7.B2 
(0.300) 



I (0.3( 

Li 



T 

1.73 



■ PCB EDGE 



MIN 



3.81 
(0.150) 



(0.068) 
DIMENSIONS IN MILLIMETRES AND (INCHES) 



ELECTRICAL PIN FUNCTIONS 



PIN 
NO, 


TRANSMITTERS 
HFBR-15XX 


RECEIVERS 

EXCLUDING 
HFBR-56X3 


RECEIVER 
HFBR-25X3 


1 
2 
3 
4 
5 
6 


ANODE 

CATHODE 

OPEN 

OPEN 

DO NOT CONNECT 

DO NOT CONNECT 


Vo 

GROUND 

Vcc 

«L 

DO NOT CONNECT 

DO NOT CONNECT 


Vo 

GROUND 

OPEN 

Vcc 

DO NOT CONNECT 

00 NOT CONNECT 
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Interlocked (Stacked) Assemblies 



STACKING HORIZONTAL MODULES 




_ 10.16 ±0.127 PIN TO IDENTICAL PIN OF 
(0.400 ±0.005) ADJACENT PACKAGE SPACING 



MAXIMUM OF EIGHT INTERLOCKED PACKAGES. 



Recommended stacking assembly of horizontal packages 
is easily accomplished by placing units upside down with 
pins facing upward. Initially engage the interlocking mecha- 
nism by sliding the L bracket body from above into the L 
slot body of the lower package. Lay the partially interlocked 
units on a flat surface and push down with a thin, rigid, 
rectangular edged object to bring all stacked units into 
uniform alignment. This technique prevents potentiar harm 
that could occur to fingers and hands of assemblers from 
the package pins. Refer to Figure 1 below that illustrates 
this assembly Stacked horizontal packages can be dis- 
engaged should there be a need to do so. Repeated stack- 
ing and unstacking causes no damage to individual units. 



STACKING VERTICAL MODULES 




.10.16 ±0.127 PIN TO IDENTICAL PIN OF 
(0.400) ±0.005) ADJACENT PACKAGE SPACING 

MAXIMUM OF EIGHT INTERLOCKED PACKAGES. 



Recommended stacking of vertical packages is to hold two 
vertical units, one in each hand, with the pins facing away 
from the assembler and the optical ports located in the 
bottom front of each unit. Engage completely, the L bracket 
unit from above into the lower L slot unit. Package to 
package alignment is easily insured by laying the full, flat, 
bottom side of the assembled units onto a fiat surface 
pushing with a finger the two packages Into complete, 
parallel alignment. The thin rectangular edged tool, used 
for horizontal package alignment, is not needed with the 
vertical packages. Stacked vertical packages can be dis- 
engaged should there be a need to do so. Repeated stack- 
ing and unstacking causes no damage to individual units. 




Figure 1. Interlocked (Stacked) Horizontal or Vertical Packages. 
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versatile Link Polishing Kit 

Contents: a) One polishing tool. 

b) One piece, 600 grit abrasive paper: 3M Company. 

c) One piece, 3)um lapping film: 3M company, OC3-14. 



Component Selection Guide 

TRANSMITTERS (Tx)/RECEIVERS (Rx) Pages 11/14 



Versatile Link 


Unit 


Horizontal 
Modules 


Vertical 
Modules 


5MBd High Performance 


Tx 


HFBR-1521 


HFBR-1631 


1 MBd High Performance 


Tx 


HFBR-1522 


HFBR-1532 


40 kBd Low Current/ 








Extended Distance 


Tx 


HFBR-1523 


HFBR-1533 


1 MBd Standard 


Tx 


HFBR'1524 


HFBR-1534 


5 MBd High Performance 


Rx 


HFBR-2521 


HFBR~2531 


1 MBd High Performance 


Rx 


HFBR-2522 


HFBR-2632 


40 KBd Low Current/ 








Extended Distance 


Bx 


HFBR-2523 


HFBR-2533 


1 MBd Standard 


Rx 


HFBR-2524 


HFBR'2534 



CABLES 




Page 15 


Connectored Standard Plastic Fiber Optic Cable 


Simplex Standard Cable 




Standard 


Latctiing 


Length 


Simplex Connectors 


Simplex Connectors 


(metres) 


HFBR-PNS1DM 


HFBR-PLS1DM 


0.1 


HFBR~PNS5DM 


HFBR-PLS5DM 


0.5 


HFBR-PNS001 


HFBR-PLS001 


1 


HFBR'PNSOOS 


HFBR-PLS005 


5 


HFBR-PNSD10 


HFBR'PLSOIO 


10 


HFBR-PNS020 


HFBR-PLS020 


20 


HFBR~PNS030 


HFBR~PLS030 


30 


HFBR-PNS045 


HFBR-PLS045 


45 


HF8R-PNS060 


HFBR-PLS060 


60 


Simplex Improved Cable 


Standard 


Latching 


Length 


Simplex Connectors 


Simplex Connectors 


(metres) 


HFBR-QNS001 


HFBR-QLS001 


1 


HFBR*ONS005 


HFBR^QLSOOS 


5 


HFBR-QNS010 


HFBR-QLSOIO 


10 


HFBR~QNS020 


HFBR-QLS020 


20 


HFBR-QNS030 


HFBR-OLS030 


30 


HF8R-QNS045 


HFBR-QLS046 


45 


HFBR-QNS060 


HFBR-QLS060 


60 



Connectored Standard Plastic Fiber Optic Cable | 


Duplex Standard Cable 




Standard Latching 




Simplex Simplex Duplex 


Length 


Connectors Connectors Connectors 


(metres) 


HFBR-PND5DM HFBR-PLD5DM HFBR-PMD5DfV 


0.5 


HFBR-PND001 HFBR-PLD001 HFBR~PMD001 


to 


HFBR-PND005 HFBR-PLD005 HF8R-PMD005 


5.0 


HFBB-PND010 HFBR-PLD010 HFBR-PMD010 


10,0 


HFBR-PND020 HFBR-PLD020 HFBR-PMD020 


20.0 


HFBR-PND030 HFBR-PLDi30 HFBR-PMD030 


30,0 


HFBR-PND045 HFBR-PLD046 HF8R-PMD045 


45.0 


HFBR-PND060 HFBR'PLD|p HFBR-PMD060 


60.0 


Unconnectored Cable 


Length 


(metres) | 


Standard Attenuation 




Simplex Cable HFBR~PUS500 


500 


Standard Attenuation 




Duplex Cable HFBR-PUD500 


500 


Improved Attenuation 




Simplex Cable HFBR-QUS500 


600 



CONNECTORS 
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HFBR'4501 


Gray Simplex Connector/Crimp Ring 


HFBR-4511 


Blue Simplex Connector/Crimp Ring 


HFBR-4503 


Gray Simplex Latching Connector 




with Crimp Ring 


HFBR-4513 


Blue Simplex Latching Connector 




with Crimp Ring 


HFBR-4506 


Parchment Duplex Connector 




with Crimp Ring 


HFBR~4593 


Polishing Kit (Polishing Fixture, 




Abrasive Papen Lapping Film) 


HFBR-4505 


Gray Adapter 


HFBR-4515 


Blue Adapter 



EVALUATION KIT, HFBR-0501 



CONTENTS: 



HFBR-1524 


Transmitter 


HFBR-2524 


Receiver 


HFBR-4506 


Duplex Connector with Crimp Ring 


— 


5 metres of Connectored Simplex Cable 




with Blue Simplex and Gray Simplex 




Latching Connectors 


HFBR-4501 


Gray Simplex Connector with Crimp Ring 


HFBR-4613 


Blue Simplex Latching Connector with 




Crimp Ring 


HFBR-4505 


Gray Adapter 


^ 


Polishing Tool and 600 grit paper 


HF8R-0501 


Data Sheet and Brochure 



MECHANICAL DIMENSIONS 



Page 20 
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A Note About Ordering Cable 

There are four steps required to determine the proper part 
number for a desired cable. 

Step 1 Select Standard or Improved Cable. 

As explained on page 15, two levels of attenuation are 
available: Standard and Improved. 

Step 2 Select the connector style. 

Connector styles are described on page 16. 

Step 3 Select Simplex or Duplex. 

Step 4 Determine the cable length. 

The following standard lengths are available. 



To determine the appropriate part number, select the 
letter corresponding to your selection and fill in the fol- 
lowing: 

HFBR-I I I I I I I 



tttlgth 


iasf Three Didit$ 




of Part Numljer 


<JJ m 


1DM* 


0.5 m 


5 DM** 


1 m 


001 


$m 


005 


10 m 


010 


Zt>m 


020 


mm 


030 


4^m 


04S 


Wm 


060 


%0d m 


500 (Uncofinectored only) 



(Custom-length cables are also available. Contact Hewlett- 
Packard for details.) 

*Standard simplex cable only. 
**Standard simplex and duplex cable only. 



Length in Metres 

Simplex Cable = S 
Duplex Cable = D 

Unconnectored = U 
Standard Simplex 
Connectors = N 
Latching Simplex = L 
Duplex Connectors = M 

Standard Attentuation = P 
Improved Attenuation = Q 

For example: 

HFBR-PUD500 is a Standard Attenuation, Unconnectored, 

Duplex, 500 metre cable. 

A complete list of plastic cable part numbers is shown on 
page 23. 

Please note that several cable combinations are not avail- 
able. These include duplex Improved Cable, 0.1 metre and 
0.5 metre simplex Improved Cable, and 0.1 metre duplex 
standard cables. 
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m ^. 



EWLETT 
PACKARD 



LOW COST MINIATURE 
FIBER OPTIC COMPONENTS 
Wliy ST* AND SMA PORTS 



HliBR-0400 

sf * and 

SMA SERIES 



Features 

• LOW COST TRANSMITTERS AND RECEIVERS 

• CHOICE OF ST OR SMA PORTS 

• 820 NANOMETRE WAVELENGTH 
TECHNOLOGY 

• DATA RATES UP TO 150 MEGABAUD 

• LINK DISTANCES UP TO 4 KILOMETRES 

o GUARANTEED WITH 62.5/125 ^m, 100/140 ^m, 
50/125 urn, AND 200 /xm PCS FIBER SIZES 

• QUICK TWIST DELIVERS LOCKING AND 
SPRING LOADED ST CONNECTION 

» REPEATABLE ST CONNECTIONS WITHIN 
0.2 dB TYPICALLY 

o UNIQUE OPTICAL PORT DESIGN FOR 
EFFICIENT COUPLING 

o AUTO-INSERTABLE AND WAVE SOLDERABLE 

• NO MOUNTING HARDWARE REQUIRED 

o WIDE OPERATING TEMPERATURE RANGE 
-40°Cto85°C 

o AIGaAs EMITTERS 100% BURN-IN ENSURES 
HIGH RELIABILITY 

o DEMONSTRATED RELIABILITY @ 40°C 
EXCEEDS 5 MILLION HOURS MTBF 



Applications 

• COMPUTER TO PERIPHERAL LINKS 
o LOCAL AREA NETWORKS 

• CENTRAL OFFICE SWITCH LINKS 

• PBX LINKS 

• COMPUTER MONITOR LINKS 
o VIDEO LINKS 

• MODEMS AND MULTIPLEXERS 

• SUITABLE FOR TEMPEST SYSTEMS 




Mir'"" 



Description 



The HFBR-0400 Series of components is designed to 
provide cost effective, high performance fiber optic com- 
munication links for information systems and industrial 
applications with link distances of up to 4 kilometres. With 
the latest addition to the HFBR-0400 series, the 125 MHz 
analog receiver, data rates of up to 150megabaud are 
attainable. 

Transmitters and receivers are directly compatible with 
popular "industry-standard" connectors; ST and SMA. They 
are completely specified with multiple fiber sizes; includ- 
ing 62.5/125 jum, 100/140 /xm, 50/125^m, and 200 /^m PCS. 

Complete evaluation kits are available for ST and SMA 
product offerings; including transmitter, receiver, connec- 
tored cable, and technical literature. In addition, ST and 
SMA connectored cables are available. 



*ST is a registered trademark of AT&T Lightguide Cable Connectors. 
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HFBR-0400 Series Selection Guide 





Part Number 


Part Number 


Descrlpttof) 


(ST Series) 


CSMA Series) 


StancJard Transmitter 


HFBR-1412 


HFBR-1402 


High Power Transmitter 


HFBR-1414 


HFBR-1404 


5 M8d TTL Receiver 


HFBR*24ia 


HFBR-2402 


25 MHz Analog Receiver 


HFBR-2414 


HFBR-2404 


12S MHz Analog Receiver 


HFBR-a416 


HFBR-2406 


Evaluation Kit (5 MBd) 


HFBR-0410 


HFBR-0400 


Connectored Cables 


Various 


Various 



Literature Guide 



Title 


Descrfptlon 


HFBR-04D0 Series Reliability Data 


Transmitter & Receiver Reliability Data 


Application Bulletin 73 


Low-Cost Fiber Optic Transmitter & Receiver Interface Circuits 


Application Bulletin 74 


Digital Interface Circuits for the 125 ivlHz Receiver 


TecNnical Brief 105 


ST Connector/Cable Guide 


Technical Brief 101 


Fiber Optic SMA Connector Technology 


HFBR-0400 ST and SMA Series 


Transmitter & Receiver Specifications 



Contact your local HP components sales office to obtain these publications. 



Pacicage information 

All HFBR-0400 Series transmitters and receivers are housed 
in a low-cost, dual-in-iine package that is made of high 
strength, heat resistant, chemically resistant, and UL V-O 
fiame retardant plastic. The transmitters are easily identified 
by the light grey color connector port. The receivers are 
easily identified by the dark grey color connector port; The 
package is designed for auto-insertion and wave soldering 
so it is ideal for high volume production applications. 



iHandJing and Design 
information 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; methanol or Freon on a cotton swab also works well. 



LED OR DETECTOR IC 

LENS-SPHERE 

(ON TRANSMITTERS ONLY) 
LENS-WINDOW 




CONNECTOR PORT 



- HEADER 
- EPOXY BACKFILL 



Figure 1. HFBR-0400 ST Series Cross-Sectional View 
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Link Design Considerations 

The HFBR-14XX transmitter and the HFBR-24XX receiver 
can be used to design fiber optic data links that operate 
with 62.5/125 jLim, 100/140 /im, 50/125 /zm, and 200 yum PCS 
fiber cables. 

The HFBR-14X2 standard transmitter and the HFBR-24X2 
receiver are suitable for systems requiring up to 5MBd 
and 2 Km. For higher data rate or longer distance, the 
HFBR-14X4 high power transmitter and/or the HFBR-24X4 
receiver should be considered. 

5 MBd LOGIC LINK DESIGN 

The HFBR-14X4/24X2 Logic Link is guaranteed to work 
with 62.5/125 ^m fiber optic cable over the entire range of 
to 1200 metres at a data rate of dc to 5 MBd, with 
arbitrary data format and typically less than 25% pulse 
width distortion, when the transmitter is driven with Ip = 
30 mA, RL = 89 Ohm as shown in Figure 2. If it is desired to 
economize on power or achieve lower pulse distortion, 
then a lower drive current (ip) may be used. The following 
example will illustrate the technique for optimizing Ip. 

EXAMPLE: Maximum distance required = 400 metres. From 
Figure 3 the drive current should be 20 mA. From the 
transmitter data Vp = 1.6 V (max) as shown in Figure 9. 



Ip 20 mA 



The curves in Figures 3, 4, and 5 are constructed assuming 
no in-line splice or any additional system loss. Should the 
link consist of any in-line splices, these curves can still be 
used to calculate link limits provided they are shifted by 
the additional system loss in dB. For example, with 20 mA 
of transmitter drive current, 1.6 km link distance is achiev- 
able. With 2dB of additional system loss, 1.2 km link dis- 
tance is achievable. 

LOGIC LINK DESIGN UP TO 35 MBd 

For data rates up to 35 MBd, or longer distance, the HFBR- 
14X4 high power transmitter and/or the HFBR-24X4 re- 
ceiver can be used. The table on the following page 
summarizes the typical performance of a 30 MBd link. For 
more details, please refer to HP Application Bulletin 73 
(5954-8415). If circuit design assistance is needed, please 
contact your local Hewlett-Packard Components Field 
Sales Engineer. 



LOGIC LINK DESIGN UP TO 150 MBd 

For data rates of up to 150 MBd, the HFBR-14XX transmit- 
ters and the HFBR-24X6 receiver can be used. The table 
on the following page summarizes the typical performance 
of a 100 MBd link. For more details, please refer to HP 
Application Bulletin 74. If circuit design assistance is 
needed, please contact your local Hewlett-Packard Com- 
ponents Field Sales Engineer. 

CABLE SELECTION 

The HFBR-0400 Series can be used with fiber sizes such 
as 62.5/125)um, 100/140/xm, 50/125 /urn, 200 /xm PCS and 
1000 /Lim Plastic. Before selecting a fiber type, several par- 
ameters need to be carefully evaluated. 

The bandwidth and attenuation (dB/km) of the selected 
fiber, in conjunction with the amount of optical power 
coupled into it will determine the achievable link length. 
The parameters that will significantly affect the optical 
power coupled into the fiber are as follows: 

a. Fiber Core Diameter. As the core diameter is increased, 
the optical power coupled increases, leveling off at 
about 250 jum diameter. 

b. Numerical Aperture (NA). As the NA is increased, the 
optical power coupled increases, leveling off at an NA 
of about 0.34. 

In addition to the optical parameters, the environmental 
performance of the selected fiber/cable must be evaluated. 
Finally, the ease of installing connectors on the selected 
fiber/cable must be considered. 

ST connectored fiber optic cable is available from a variety 
of manufacturers and distributors, including those listed in 
HP Technical Brief 105; ST Connector/Cable Guide. For 
ST Evaluation Cables from Hewlett-Packard, please refer 
to page 13. 

ST CONNECTORS 

ST connections are locking, vibration resistant, low loss 
and very repeatable. The HFBR-0400 ST Series Trans- 
mitters and Receivers are compatible with AT&T's ST 
Connector and bayonet connectors from a variety of manu- 
facturers and distributors. For more information about ST 
Connectors, please refer to Technical Brief 105; ST Con- 
nector/Cable Guide. 

SMA CONNECTORS 

The HFBR-0400 SMA Series Transmitters and Receivers 
are compatible with SMA type connectors. Depending 
upon the type of SMA connector that is chosen, price, 
performance, and reliability will vary. For more information 
about SMA connectors, please refer to Technical Brief 101; 
Fiber Optic SMA Connnector Technology. 
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5 MBd Link Performance 


-40° C to +85° C unless other 


wise specified 




Nmmeier 


Symbol 


Mir). 


iyp,tij 


Max. 


Units 


Conditions 


l^eference 


Optical Power Buclget 
w/62.6/l2$^m Fiber 


OPB62.$ 


8,0 


16,0 




dB 


HFBR-14X4/24X2 
w/62.6/125jum,NA^0.27 




Optical Power Budget 
w/100/140jum. Fiber 


OPBioo 


8.5 


15.0 




dB 


NFBR-14X2/24X2 
w/100/140 Mm, NA - 0.30 




Optical Power Budget, 
w/eo/iasjum Fiber 


OPB50 


3.6 


10,6 




dB 


HFBR-14X2/24X2 
W/50/126Mm, NA«018 




Optical Power Budget 
w/200 fxm HCS Fiber ■ 


OPB200 


13 


20.6 




dB 


HFBR-14X2/24X2 

W/200 ^m HCS, NA^ 0.40 


Note 2 


Data Rate 
Synchronous 




dc 




6 


MBaud 




Note 


Asynchronous 




dc 




2.5 


yBaud 




Note 2, Fig, 7 


Propagation Delay 
LOW to HIGH 


tpLH 




72 




nsec 


TA-25'»a 

pR = -21 dSm PeaK 

i2«= to metre 


Fig. 6, 7, 


Propagation Delay 
HIOH to LOW 


tpHU 




46 




nsec 


System Pulse Width 
Distortion 


tpiH-tpHi 




26 




nsec 


Bit Error Rate 


BER 






10-^ 




Data Rate < 6 MBaud 
pR > -24 dBm Peak 





Notes: 

1. Typical data at T = 25° C, Vqc = 5,0 V dc, Pr = -27.0 dBm. 

2. Synchronous data rate limit is based on these assumptions: 
a) 50% duty factor modulation, e.g., Manchester I or BiPhase 
Manchester II; b) continuous data; c) PLL Phase Lock Loop 
demodulation; d) TTL threshold. 



Asynchronous data rate limit is based on these assumptions: 
a) NRZ data; b) arbitrary timing — no duty factor restriction; 
c) TTL threshold. 

The EYE pattern describes the timing range within which there 
Is no uncertainty of the logic state, relative to a specific thres- 
hold, due to either noise or intersymbol prop, delay effects. 



30 MBd Link Performance 



(see Application Bulletin 73 for details) 



Parameter 


Symboi 


Mln, 


TVpi^3 


Max. 


Units 


Conditions 


Optical Power Budget 
w/62.6/125 Mm Fiber 


. : OPB62.6 




13.6 




dB 


HFBR*14X4/24X4 . 
W/62,6/12SMm, NA = 0,27 


Optical Power Budget 
w/100/140 ium Fiber 


:. .; OPB1O0 




13.5 




dB 


HFBR-14X2/24X4 
w/100/140/xm,NA«0.30 


Optical Power Budget 
w/60/125 jurfFiber 


OPB50 




9 




dB 


NFBR-14X2/24X4 

w/ao/iaa^m, NA = o.i$ 


Optical Power Budget 
w/200 jum PCS Fiber 


OPBm 




19 




dB 


HFBR-14X4/a4X4 

w/200 ium PCS, NA« 0,40 


Data Format 
NRZ 




dc 


30 




MBaud 


Reference AB 73 

for circuits details, Note 2, 3 


Propagation Delay 
LOW to HIGH 


■ tptH 




. 12 




nsec 


Ta^SS^'C, 

Pr « -13 dBm PeaN 

J2 - 10 metre 


Propagation Delay 
HIGH to LOW 


tpHL 




8 




nsec 


System Pulse Width 
Distortion 


tpi^H^tpHt 




4 




nsec 


Bit Error Rate 


BER 






10-0 




Data Rate ^ 30 MBaud 

Pr > -26.6 dBm Peak 



Notes: 

1. Typical data at T = 25° C, Vqc = 5.0 V dc. 

2. This circuit utilizes the LT1016 comparator from Linear Tech- 
nology Corporation. If operated at 5 MBd, an additional 4.5 dB 
of optical power budget can be obtained. 



. If HFBR-24X4 is replaced with the HFBR-24X6, an additional 
5.5 dB of optical power budget can be obtained at 30 MHd NRZ. 
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100 MBd Link Performance 



(see Application Builetin 74 for details) 



Parameter 


Symbol 


Min. 


7yp,CiJ 


Max. 


Units 


Conditions 


Optical Power Budget 
w/62.5/126^m Fiber 


OPB62,5 




19 




dB 


HFBR-14X4/24X6 
w/62.5/125Mm, NA*0.27 


Opticai Power Budget 
w/100/140 fitn Fiber 


OPBioo 




19 




dB 


HFBR-14X2/24X6 
w/100/140 ^rd! NA ^ 0.30 


Optical Power Budget 
W/6D/125 fim Fiber 


OPBso 




14 




dB 


HFBR*14X4/24X6 
w/50/125 ^m, NA = 0.18 


Optical Power Budget 
w/200 Mm PCS Fiber 


OPBsoo 




24 




dB 


HFBR-14X2/a4X6 

w/200 A^m PCS, NA = 0.40 


Data Format 

20% to 80% Duty Factor 






100 




MBaud 


Reference AS 74 

for circuit details, Note 2 


Propagation Delay 
LOW to HIGH 


tpLH 




5 




nsec 


Ta = 25-0, 

Pr ^ -7 dSm Peak 

j^ = 10 metre 


Propagation Delay 
HIGH to LOW 


tPHL 




4 




nsec 


System Pulse Width 
Distortion 


tpLH*tpHl 




1 




nsec 


Bit Error Rate 


BER 






10-9 




Data Rate< 100 MBaud 
P^ > -31 dSm Peak 



Notes: 

1. Typical data at Ta = 25° C, Vee = -5.2 Vdc, Vqc = (ECL). 

2. Tiie optical power budgets at 100 MBd were measured witii an unrestricted receiver, 
was used in tiie receiver digitizing circuit. If unnecessary bandwidtii is eliminated by 
budget is attainable at 30 MBd. 



witiiout a Nyquist filter A 10116 ECL line receiver 
low-pass filtering, an additional 2 dB of link 



5 MBd Link Performance 



-j^/V- 



SELECT Ri TO SET If 

HFBR-14XX 
ip TRANSIVIITTER 



^^;^r3=:^=^=]D::^ 



tI^xj 1 




TRANSMISSION 
DISTANCE - 2 



NOTE: 

IT IS ESSENTIAL THAT A BYPASS CAPACITOR (0.01 mF TO 0.1 ^P 
CERAMIC) BE CONNECTED FROM PIN 2 TO PIN 7 OF THE RECEIVER. 
TOTAL LEAD LENGTH BETWEEN BOTH ENDS OF THE CAPACITOR 
AND THE PINS SHOULD NOT EXCEED 20 mm, 



Figure 2. lypical Circuit Configuration 
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> LINK LENGTH (km) 

Figure 3. HFBR-1414/HFBR-2412 Link 
Design Limits with 
62.5/125 /xm Cable 
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Figure 4. HFBR-14X2/HFBR-24X2 Link 
Design Limits witli 
100/140 )um Cabie 
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Figure 5. HFBR-14X4/HFBR-24X2 Link 
Design Limits with 
50/125 /xm Cable 
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-22-21 -20 -19 -18 -17 -16 -15 -14 -13 -12 
Pr - RECEIVER POWER - dBm 

Figure 6. Propagation Delay through System with 
One l\/letre of Cable 



-22-21 -20 -19 -18 -17 -16 -15 -14 -13 -12 
Pr - RECEIVER POWER - cJBm 

Figure 7. Typical Distortion of NRZ EYE-pattern with 
Pseudo Random Data at 5 Mb/s 
(see note 2) 



RESISTOR VALUE AS NEEDED FOR 
SETTING OPTICAL POWER OUTPUT 
FROM RECEIVER END OF TEST CABLE 



7275451 1N914 




TRANSMITTER 






^ 



.v; 



m 



:0.01/jfX 



HFBR-2412 RECEIVER ■=" 

Figure 8. System Propagation Delay Test Circuit and Waveform Timing Definitions 
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HlOH SPEED 

LOW COST 

FIBER OPTIC 

TRAWSMITTER 



HFBR-1412 (ST) 
HFBR-1414 (ST) 
HFBR-1402 (SMA) 
HFBR-1404 (SMA) 



Description 



The HFBR-14XX fiber optic transmitter contains an 820 nm 
GaAIAs emitter capable of efficiently launching optical 
power into four different optical fiber sizes: 62.5/125 /im, 
100/140 /im, 50/125 )um, and 200 /im PCS. This allows the 
designer flexibility in choosing the fiber size. The HFBR- 
14XX is designed to operate with the Hewlett-Packard 
HFBR-24XX fiber optic receivers. 

The HFBR-14XX transmitter's high coupling efficiency al- 
lows the emitter to be driven at low current levels resulting 
in low power consumption and increased reliability of the 
transmitter. The HFBR-14X4 high power transmitter is 
optimized for small size fiber and typically can launch 
-16.5 dBm optical power into 50/125 /im fiber and -12dBm 
into 62.5/125 )um fiber. The HFBR-14X2 standard transmitter 
typically can couple -11.5 dBm of optical power into 
100/140 Aim fiber cable. It is ideal for large size fiber such 
as 100/140 /im. The high power level is useful for systems 
where star couplers, taps, or inline connectors create 
large fixed losses. 

Consistent coupling efficiency is assured by the double- 
lens optical system (Figure 1). Power coupled into any of 
the three fiber types varies less than 5 dB from part to part 
at a given drive current and temperature. The benefit of 
this is reduced dynamic range requirements on the re- 
ceiver. 



Absolute Maximum Ratings 


Parameter 


Symljot 


MIn. 


Max. 


Urill 


HcmB 


Storage Temperature 


Ts 


-55 


+85 


"C 




Operating Temperalure 


Ta 


-40 


+86 


•^c 




Lead 

Soldering 

Cycle 


Temp. 




11 


+260 


''C 




Time 






10 


sec 


Forward 

Input 

Current 


Peak 


Ifpk 




120 


mA 


Nolel 


DC 


IPDC 




60 


mA 




Reverse Input 
Voltage 


Vbr 




1.8 


V 







2,6,7 


1 




ANODE 
CATHODE 




3 


*^ 




J 














PIN NO. 1 


^ 


— '«4<»5 'L— 


« 


INDICATOR r 


o3oe 
V o2q7 






^10. ^ 


•X 



PIN 


FUNCTION 


t 


N.C, 


2* 


ANODE 


3 


CATHODE 


4 


N.C, 


5 


N.C. 


6* 


ANODE 


7* 


ANODE 


a 


N.C, 



*PINS 2, 6 AND 7 
ELECTRICALLY 
CONNECTED TO HEADER 



BOTTOM VIEW 



CAUTION: The small junction sizes inherent to the design 
of this component increases the component's susceptibility 
to damage from electrostatic discharge (ESD). It is advised 
that normal static precautions be taken in handling and 
assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 



Electrical/Optical Characteristics -4o° 


C to +85° unless otherwise specified 


Parameter 


Symbol 


MIn. 


Typi^j 


Max. 


Units 


Conditions 


Notes 


Forward Voltage 


Vp 


158 


1.80 


2.19 


V 


l{r~60mA 


Fig. 9 


Forward Voltage 
Temperature Coefficient 


Vp/T 




-0.86 




mV/^C 


If =^ 60 mA 


Fig. 9 


Reverse Input Voltage 


Vbr 


1.8 


3.8 




V 


Ir ^ 100 juA 




Peak Emission 
Wavelength 


Xp 




820 




nm 




Rg« 12 


Diode Capacitance 


Ct 




145 




Pf 


V ^ 0, f « 1 MHz 




Optical Power 
Temperature Coefficient 


APr/AT 




-0.016 




mrc 


If ^ 60 mA 




Thermal Resistance 


ejA 




240 




'^C/W 




Note 3, 8 


Numerical Aperture 
(HFBR-14X2) 


NAi4X2 




0.49 










Numerical Aperture 
(HFBR~14X4} 


NAi4X4 




0.31 










Optical Port Diameter 
(HF8R-14X2) 


^Ti4xa 




290 




jum 




Note 4 


Optical Port Diameter 
(HFBR-14X4) 


^Ti4X4 




150 




jtim 




Note 4 
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El6CtriCdl/0ptiCdl Characteristics -40°C to +85° C unless otherwise specified 
HFBR-1412 and HFBR-1402 Peak Output Optical Power Measured Out of 1m of Cable 



Parameter 


Symbol 


Min. 


r)fp,m 


Max. 


Units 


Conditions 




Notes 


62.5/125 Mm Fiber Cable 
NA - 0.27 


Pt62 


-19,0 


-16.0 


-14,0 


dBm 


Ta=25°C 


If ^ 60 mA 


HotB^ 6,6,9,10 


-20.0 




-13.0 


dBm 


TA=-40°CtO+85^C 


100/140 jitm Fiber Cable 
NA = 0.30 


Ptioo 


-15.0 


-12.0 


-10.0 


dBm 


lA^as-'c 


-16.0 




-9.0 


dBm 


TA==~40*'Cto+S5^C 


50/125 jiim Fiber Cable 
NA ^ 0.18 


Ptbo 


-22.6 


-19.6 


-17.5 


dBm 


Ta = 26^C 


-23.5 




-16.5 


dBm 


TA = "40^CtO+85°C 


200 /um PCS 
Fiber Cable 
NA = 0.40 


PT200 


-10.0 


~a5 


-4.0 


dBm 


Ta = 25°C 


-110 




-3.0 


dBm 


Ta = -40^^ C to +85° C 



HFBR-1414 and HFBR-1404 Peak Output Optical Power Measured Out of 1m of Cable 



62.5/125 jum Fiber Cable 
NA ^ 0.27 


Pt62 


-15.0 


-12.0 


-10.0 


dBm 


Ta-25^C 


If =^ 60 mA 


Notes5A9,10 


-16.0 




-9.0 


dBm 


TA=-40*^Cto+85^C 


100/140 Mm Fiber Cable 
NA ~ 0.30 


^T,00 


-9.5 


-6.5 


-4.5 


dBm 


Ta-26"^C 


-10.5 




-3.5 


dBm 


TA=="40^Cto+85''C 


50/125 Mm Fiber Cable 
NA = 0.18 


f'Tso 


-19.5 


-16.6 


-14.5 


dBm 


Ta-25<'C 


-20,5 




-13.5 


dBm 


TA = -40''CtO+85*^C 


200 Mm PCS 
Fiber Cable 
NA = 0.40 


PT200 


-4.5 


-3.0 


-1.5 


dBm 


Ta = 25-C 


-5.5 




-2.5 


dBm 


TA = -40''CtO+85'^C 



WARNING: OBSERVING THE TRANSIVIITTER OUTPUT 
POWER UNDER MAGNIFICATION IVIAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 
infrared output is radiologically safe. However, when 



viewed under magnification, precaution should betaken 
to avoid exceeding the limits recommended in ANSI 
Z136.1-1981. 



Dynamic Characteristics 



Parameter 


Symbol 


Min. 


Typ.t23 


Max. 


Units 


Conditions 


Notes 


Rise Time, Fall Time 
(10 to 90%) 


tf.tf 




4.0 


6.5 


nsec 


If - 60 mA 
No pre-bias 


Note 7 11 
Fig. 6 


Propagation Delay 
LOW to HIGH 


tpLH 




10 




nsec 


lFPK^60mA 




Propagation Delay 
HIGH to LOW 


tPHL 




8 




nsec 


Ifpk - 60 mA 





Notes: 

1. For I FPK = 120 mA, the time duration should not exceed 2 ns. 

2. Typical data at Ta = 25° 0. 

3. Thermal resistance is measured with the transmitter coupled to a connector assembly and mounted on a printed circuit board. 

4. Dj is measured at the plane of the fiber face and defines a diameter where the optical power density is within 10 dB of the 
maximum. 

5. Pj is measured with a large area detector at the end of 1 metre of mode stripped cable, with an AT&T ST precision ceramic ferrule 
for HFBR-1412/1414, and with a OFTI NOFC precision ceramic ferrule for HFBR-1402/1404. This approximates a standard test 
connector. 

6. When changing juW to dBm, the optical power is referenced to 1 mW (1000 /xW). Optical Power P (dBm) = 10 log P ()uW)/1000 /iW. 

7. Pre-bias is recommended if Ip < 30 mA, see recommended drive circuit in Figure 11. 

8. Pins 2, 6 and 7 are welded to the anode header connection to minimize the thermal resistance from junction to ambient. To further 
reduce the thermal resistance, the anode trace should be made as large as is consistent with good RF circuit design. 

9. Fiber NA is measured at the end of 2 metres of mode stripped fiber, using the far-field pattern. NA is defined as the sine of the half 
angle, determined at 5% of the peak intensity point. 

lO- Ptioo specifications are for HP's 100/140 jum fiber cable (NA = 0.30 @ 10% at peak intensity). When using other manufacturer's 

fiber cable, results will vary due to differing NA values and specification methods. 
11. For data rates of 100 megabaud or higher, maximum rise and fall times of less than 4 nanoseconds are desirable. Please see your 

local Hewlett-Packard Field Sales Engineer for higher speed versions of HFBR-14XX. 
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Recommended Drive Circuits 

For data rates of 35MBd or less, the transmitter drive 
circuit in Figure 2 will be adequate. For greater than 
35 MBd operation, shorter rise and fall times are desirable. 
Rise and fall times can be improved by using a pre-bias 
current and "speed-up" capacitor A pre-bias current will 
significantly reduce the junction capacitance and will not 
change the extinction ratio appreciably. The recommended 
TTL comptible drive circuit in Figure 11 using a speed-up 
capacitor will provide a typical rise and fall times of 4 ns. 
The following set of equations will give the component 
values for the circuit for different transmitter drive current: 

^ _ (Vcc - Vf) + 3.2 (Vcc-Vf- 1.4V) 



Example: For Ipg^ = 27 mA, Vp can be obtained from Fig. 
(=1.7V) 



FON 



Rx = 



Rxi = 

Rx2 ~ 
C = 



-ion 



3.2 



Rx + ion 



■^xi 



ion 



2.0 nsec 



^xi 



(5V -1.7V) +3.2(5 V- 1.7 V- 


-1.4V) 


Rw — 
^ 27 mA 




-3.3 V -f6.lv 

=348n 

27 mA 




/348n\ _ion = 98.8n 

\ 3.2 y 




98.8n-i-ion 

RxH = = 54.4 n 

^ 2 




Rx2= 54.4-10 = 44.4 n 




2 nsec ^ „ ^ 





c = 



= 36.8 pF 



^xi 



Selected the following standard value components: 



■^xi 



= 56n 



Rx2 = 47 n 



C = 39 pF 









I 






85"Cv^ 




^-40'C 






/ 


r- 


fc 






Ij 








/ 


V 









/ 
/ 



1.4 1.6 1.8 2.0 

Vf - FORWARD VOLTAGE - V 



10 20 30 40 50 6( 
If - FORWARD CURRENT -mA 



Figure 9. Forward Voltage and Current Characteristics 



Figure 10. Normalized Transmitter Output vs. Forward Current 
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Figure 11. Recommended Drive Circuit 



Figure 12. Transmitter Spectrum Normaiized to ttie Pealc 
at 25*'C 
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Figure 13. Test Circuit for i\/leasuring tr, tf 
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5MBd 




LOW COST 


HFBR-2412 (ST) 


FIBER OPTIC 


HFBR-2402 (SMA) 


rIghver 





Description 



Tine HFBR-24X2 fiber optic receiver is designed to operate 
with tiie Hewlett-Packard HFBR-14XX fiber optic transmitter 
and 62.5/125 Aim, 100/140 ^um, and 50/125 )um fiber optic cable. 
Consistent coupling into the receiver is assured by the 
lensed optical system (Figure 1). Response does not vary 
with fiber size. 

The HFBR-24X2 receiver incorporates an integrated photo 
IC containing a photodetector and dc amplifier driving an 
open-collector Schottky output transistor The HFBR-24X2 
is designed for direct interfacing to popular logic families. 
The absence of an internal pull-up resistor allows the 
open-collector output to be used with logic families such 
as CIVIOS requiring voltage excursions much higher than 
Vcc- 

Both the open-collector "Data" output Pin 6 and Vcc Pin 
2 are referenced to "Com" Pin 3, 7. The "Data" output 
allows busing, strobing and wired "OR" circuit configura- 
tions. The transmitter is designed to operate from a single 
+5V supply. It is essential that a bypass capacitor (0.01 nF 
to 0.1 AtF ceramic) be connected from Pin 2 (Vcc) to Pin 3 
(circuit common) of the receiver. 

CAUTION: The small junction sizes inherent to the design 
of this component increases the component's susceptibility 
to damage from electrostatic discharge (ESD). It is advised 
that normal static precautions be taken in handling and 
assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 



Absolute iviaximum Ratings 


Parameter 


syiiii 


Min, 


Max. 


Units 


Reference 


Storage Temperature 


Ts 


-55 


•fSf 


^C 




Operating Temperature 


Ta 


'40'^'' 


+85 


°c 




Uad 

Soldering 

Cycle 


Temp, 






•I-260 


^c 


Not^?1 


Time ,j 






10 1 


*®-'Sec 


Supply Voltage 


Vcc 


-0.5 


7| 


V 




Output Current 


Id 




25-' 


mA 




Output Voltage 


Vo 


-0.5 


lao 


V 




a Output Collector 
Power Dissipation 


PQ AV 




m 


mW 




Fan Out (TTL) 


H 




5 




Note 2 



^ 



Vcc 
DATA 



PIN NO. 1 INDICATOR 




BOTTOM VIEW 



?m 


FUNCTIOISf 


1 


N.C. 


2 


Vcc<5V> 


Z* 


COffifAOH 


4 


N,C. 


5 


N,a 


6 


DATA 


7* 


COMMON 


9 


«.C. 



•PINS 3 AND 7 ARE ELECTRICALLY 
CONNECTED TO HEADER 



(Continued on next page) 
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EleetriGal/optical Characteristics -4o=cto+85=c 



unless otiierwise specified 



Fiber sizes with core diameter < 100 iim 


and NA< 0.4. 4.75 <Vcc< 


:5.25 V 






J»arameter 


Symbol 


mn. 


1Vp.t^3 


Max. 


Units 


CondJIiohs 


Ref^renc^ 


High level Output 
Current 


ICH 




5 


250 


^A 


Vo ^ 18V 
pR <-40dBm 




low level Output 
Voltage 


Vol 




0.4 


0<6 


V 


io " S mA 
Pr > ^24 dSm 




High levef Supply 
Currem 


ICCH 




3.5 


6.3 


mA 


Vcc ^ 5<25 V 
Pr < -40 dBm 




low level Supply 
Current 


Icci 




as 


10 


mA 


Vcc = 5.26 V 
Pr ^ -24 dBm 




Equtvaleht N.A. 


NA 




.60 










Optica! Port Diameter 


On 




400 




^m 




Note 4 



Dynamic Gharacterlstlcs 



■40° C to +85° C unless otherwise specified; 4.75 < Vcc < 5.25 V 



Parameter 


Symbol 


mn. 


1VP.E33 


Max. 


Unil$ 


Cdnc))tiOfi$ 


Notes 


Peak input Power 
level logic HIGH 


Pm 






-40 
0.1 


dBm 


Ap=820nm 


Notes 


Peak Input Power 
level logic 10 W 


Phl 


-2SA 




-9.2 


dBm 


loL - S mA 


Notes 


2,9 




120 


mW 


-24,0 




-10,0 


dBm 


-40<Ta<85'^C, 
lOL - 8 mA 


4.0 




100 


mW 


Propagation Delay 
low to HIGH 


tPLHR 




65 




nsec 


Ta=-25^C,Pr«^-21 d8m 

DataRate=^5MBd 

BBR^IO-^ 


Note 6 


Propagation Delay 
HIGH to low 


tPHLR 




49 




nsec 



Notes: 

1. 2.0 mm from where leads enter case. 

2. 8 mA load (5 x 1 .6 mA), Rl = 560 H. 

3. Typical data at Ta = 25° C, Vcc = 5.0 V dc. 

4. Dr is the effective diameter of the detector image on the plane 
of the fiber face. The numerical value is the product of the 
actual detector diameter and the lens magnification. 

5. Measured at the end of 100/140 /xm fiber optic cable with large 
area detector 



6. Propagation delay through the system is tiie result of several 
sequentially-occurring phenomena. Consequently it is a com- 
bination of data-rate-limiting effects and of transmission-time 
effects. Because of tiiis, tiie data-rate limit of the system must 
be described in terms of time differentials between delays 
imposed on falling and rising edges. 

As the cable length is increased, the propagation delays increase 
at 5 ns per metre of length. Data rate, as limited by pulse width 
distortion, is not affected by increasing cable length if the 
optical power level at the receiver is maintained. 
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25 MHZ 




LOW COST 


HFBR-2414 (ST) 


FIBER OPTIC 


HFBR-2404 (SMA) 


RECEIVER 





Description 



The HFBR-24X4 fiber optic receiver is designed to operate 
with the Hewlett-Pacl<ard HFBR-14XX fiber optic transmit- 
ters and 62.4/125)um, 100/140/im, and 50/125/im, fiber 
optic cable. Consistent coupling into the receiver is assured 
by the lensed optical system (Figure 1). Response does 
not vary with fiber size. 

The receiver output is an analog signal that can be op- 
timized for a variety of distance/data rate requirements. 
Low-cost external components can be used to convert the 
analog output to logic compatible signal levels for various 
data formats and data rates up to 35MBaud. This dis- 
tance/data rate tradeoff results in increased optical power 
budget at lower data rates which can be used for additional 
distance or splices. 

The HFBR-24X4 receiver contains a PIN photodiode and 
low noise transimpedance pre-amplifier integrated circuit 
with an inverting output (see note 3). The HFBR-24X4 
receives an optical signal and converts it to an analog 
voltage. The output is a buffered emitter-follower Because 
the signal amplitude from the HFBR-24X4 receiver is much 
larger than from a simple PIN photodiode, it is less sus- 
ceptible to EMI, especially at high signal rates. The receiver 
has a minimum dynamic range of 15 dB over temperature 
(assuming a 10-9 BER). 

The frequency response is typically dc to 25 MHz. Although 
the HFBR-24X4 is an analog receiver, it is easily made 
compatible with digital systems. Please refer to Application 
Bulletin 73 for simple and inexpensive circuits that operate 
upto35MBd. 



Absolute Maximum Ratings 



Parameter 


Symbol 


Mirt. 


Max. 


Unft 


Reference 


Stlilge Temperature 


Ts 


-55 


+85 


^C 




Oflilatmg Temperature 


Ta 


-40 


+65, 


"C 




Lead 

SoiderinQ 

Cycle 


Temp. 






+2|| 


»c 


Note T 


Time 






10 


sec 


pigrtal Pm Voltage 


VSIGNAL 


-0.5 


1 


V 




1 Supply Voltage 


vcc 


-0.5 


7,0 


V 








6 

2 

3&7 



Vcc 

SIGNAL 

COMMON 



PIN NO. 1 INDICATOR - 



~Jo4o5 ^ 



^ 



O4o5 
0306 
02 o7 



BOTTOM VIEW 



PIN 


FUNCTIOAi 


1 


N.C. 


2 


SIONAl 


3* 


COMMON 


4 


N.C. 


S 


N.C. 


6 


Vcci^'^f) 


7« 


COMMON 


8 


N,C. 



*PINS 3 AND 7 ARE ELECTRICALLY 
CONNECTED TO HEADER 



CAUTION: The small junction sizes inherent to the design 
of this component increases the component's susceptibility 
to damage from electrostatic discharge (ESD). It is advised 
that normal static precautions be taken in handling and 
assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 



(Continued on next page) 
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ElGCtriC3l/0ptiC3l Ch3r3Ct6riStiCS -40°Cto+85°C; 4.75<Vcc<5 25; RL0AD = 51in 



Fiber sizes witli core dia. < 100 microns, and N.A. < 


0.4 unless otherwise specified. 




I'arameter 


Symbol 


MIfi. 


Typm 


Max. 


Unit 


Conditlom 


Reference 


Responsivfty 


Rp 


5,1 


7 


10.9 


mV/^W 


at 820 nm 




4.6 




12.3 


mV/iuW 




RMS Output 
Noise Voltage 


Vno 




.30 


.36 


mV 


Ta-25^C. 
Pe-0/.w 






.43 


mV 


Pf^-^OfiW 


Equivalent Optical Noise 
Input Power 


Pn 




-43.7 


'40.3 


dBm 








.042 


.094 


^W 


Peak Input Power 


PR 






-12.6 


dBm 


Ta=^25^C 


Note 2 






55 


^W 






-14 


dBm 








40 


^W 


Output Impedance 


Zo 




20 




n 


Test Frequency = 
20 MHz 




DC Output Voltage 


Vodc 




J 




V 


Pr-OmW 


Note 3 


Power Supply Current 


Ice 




3.4 


6.0 


mA 


Rload "^ ** 




Equivalent N. A. 


NA 




,36 










Equivalent Diameter 


Dr 




260 




ftm 




Note 4 



Dynamic Characteristics 



-40°Cto+85°C; 4.75 < Vcc < 5.25; Rload = 511!!, CL0AD = 13pF unless otherwise specified 



Parameter 


Symbol 


Wiin, 


Typ.C53 


Max. 


Unlt$ 


Conditions 


Reference 


Rfse/FafI Time. 
10% to 90% 


tf,tf 




14 


19.5 


ns 


Ta-25^C 

Pp5 = 10 (xW Peak 


Notes 






26 


ns 






Pulse Width Distortion 


tphl -^ tpJh 






2 


m 


Ppt = 40 /iW Peak 




Overshoot 






4 




% 


Ta«25^C 


Note 7 


Bandwidth (Electrical) 


BWe 




25 




MHz 






Power Supply 

Rejection 

Ratio i Referred to 

Outputs 


PSRR 




50 




dB 


at 2 MHz 


Notes 



Notes: 

1. 2.0 mm from where leads enter case. 

2. If Pr > 40/uW, then pulse width distortion may increase. At Pin = 80/zW 
and Ta = 85° C, some units have exhibited as much as 100 ns pulse width 
distortion. 

3. Vqut =VoDC-lRpxPRi- 

4. Dr is the effective diameter of the detector image on the plane of the 
fiber face. The numerical value is the product of the actual detector 
diameter and the lens magnification. 



5. Typical specifications are for operation at T^ = 25° C and Vcc = 5.0V. 

6. Input optical signal is assumed to have 10% - 90% rise and fall times of 
less than 6 ns. 



7. Percent overshoot is defined as: 



VPK — Vioo% 



Vioo% 



X 100% 



8. Output referred RS.R.R. is defined as 20 log 



^ VPOWER SUPPLY RIPPLEN 



VOUT RIPPLE 
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125 MHZ 

LOW COST 

FIBER OPTIC 

RECEIVER 



HFBR-2flieiST) 
HFBR-2406 (SMA) 



Absolute Maximum Ratings 



Description 



The HFBR-24X6 fiber optic receiver is designed to operate 
witli the Hewlett-Pacl<ard HFBR-14XX fiber optic transmit- 
ters and 62.5/125 /im, 100/140 /urn, and 50/125 ;um fiber optic 
cable. Consistent coupling into the receiver is assured by 
the lensed optical system (Figure 1). Response does not 
vary with fiber size for core diameters of 100 /xm or less. 

The receiver output is an analog signal which allows 
follow-on circuitry to be optimized for a variety of distance/ 
data rate requirements. Low-cost external components 
can be used to convert the analog output to logic com- 
patible signal levels for various data formats and data rates 
up to 150MBaud. This distance/data rate tradeoff results 
in increased optical power budget at lower data rates 
which can be used for additional distance or splices. 

The HFBR-24X6 receiver contains a PIN photodiode and 
low noise transimpedance pre-amplifier integrated circuit. 
The HFBR-24X6 receives an optical signal and converts it 
to an analog voltage. The output is a buffered emitter- 
follower Because the signal amplitude from the HFBR-24X6 
receiver is much larger than from a simple PIN photodiode, 
it is less susceptible to ElVIl, especially at high signal rates. 
The receiver has a minimum dynamic range of 23 dB over 
temperature (assuming 10-9 bER). Because the maximum 
receiver input power is 6 dB larger and the noise is 2 dB 
lower over temperature than HP's HFBR-24X4 25 MHz 
receiver, the HFBR-24X6 is well suited for more demanding 
link designs that require wide receiver dynamic range. 

The frequency response is typically dc to 125 MHz. For 
bandwidth selection contact your HP Components sales 
engineer Although the HFBR-24X6 is an analog receiver, it 
is easily made compatible with digital systems. Please refer 
to Application Bulletin 74 for simple and inexpensive 
circuits that operate up to 150 MBaud. 

The recommended AC coupled receiver circuit is shown in 
Figure 14. It is essential that a 10 ohm resistor be con- 
nected between Vee and the power supply, and a 0.1 ^uF 
ceramic bypass capacitor be connected between the power 
supply and ground. 



Parameter 


Sylibol 


Min. 


ilax. 


UrtH 


Reference 


Si;ora<)i9 Temperature 


Ts 


'55 


+85 


''C 




Operating Temperature 


Ta 


-40 


+65 


^C 




Lead 

Soldering 
Cycle 


Temp, 






■^W 


o^ 


Note 1 


Time 




III 


to 


■ec 


Signal Pin Voltage 


VsiGNAt 


-cm 


Vcc 


V 




Supply Voltage 


Vcc-Vee 


-0,5 


6.0 


V 




Output Current 


lo 




2S 


mA 





^ 



Vcc 

SIGNAL 

Vee 



PIN NO. 1 INDICATOR 




BOTTOM VIEW 



pm 


FUNCTION 


t 


N.C. 


2 


SIGNAL 


3* 


Vee 


4 


N.C 


5 


N.C. 


e 


Vcc 


7* 


Vee 


8 


N.C. 



*PINS 3 AND 7 ARE ELECTRICALLY 
CONNECTED TO HEADER 



CAUTION: The small junction sizes inherent to the design 
of this component increases the component's susceptibility 
to damage from electrostatic discharge (ESD). It is advised 
that normal static precautions be taken in handling and 
assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 



(Continued on next page) 
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El6GtriC3l/0ptical Charact6ristlcs -40° c to +85° c; -5.45 < supply voltage < - 4.75, 

Rload = 511 n, Fiber sizes with core dia. < 100 microns, and N.A. < 0.35 unless otherwise specified. 



Parameter 


Symbol 


Min. 


Typ.t21 


Max. 


Unit 


Conditions 


Reference 


Responsivity 


Rp 


5 


7 


9 


mV//iW 


Ta = 25^C 

at 820 nm, 50 MHz 


Note 3, 4 


4.5 




115 


mV/^W 


(§S20nm,50MHz 


RMS Output 
Noise Voltage 


Vno 




0.38 


0.53 


mV 


Bandwidth Filtered 
<§ 75 MHz 
Pb = OmW 


Noted 




0.70 


mV 


Unftltered Bandwidth 

PR-O^V^ 


Figure 15 


Equivalent Optical Noise 
Input Power (RMS) 


Pn 




-43.0 


-41.9 


dBm 


Bandwidth Filtered 
@ 75 MHz 






0.050 


0.065 


iuW 


Peak Input Power 


Pr 






-7.6 


dBm 


Ta^25°C 


Figure 16 
Note 6 






175 


mW 






-8.2 


dBm 








150 


p,\N 


Output Impedance 


Zo 




30 




a 


Test Frequency = 
50 MHz 




DC Output Voltage 


Vodc 


"4.2 


-3.1 


-2.4 


V 


Pb == 0/xW 




Power Supply Current 


hB 




9 


15 


mA 


P^LOAD ^ *** 




Equivalent N.A. 


NA 




0.35 










Equivalent Diameter 


Db 




324 




jum 




Note 7 



Dynsmic Char3ct6ristjcs -40° c to +85° c; -5.45 < supply voltage < -4.75. rload= 511 n. 

Cload = 5 pF unless otherwise specified 



Parameter 


Symtjol 


Min. 


1Vp.ia3 


Max. 


Unit 


Conditions 


Reference 


Rise/Fall Time 
10% to 90% 


tr.tf 




3,3 


6.3 


ns 


Pf, = 100 mW 


Figure 17 


Pulse Width Distortion 


PWD 




0.4 


2,5 


ns 


Ppj ^ 150 jjSN Peak 


Note 8, Figure 17 


Overshoot 






2 




% 


Pf^ = 5 juW Peak, 
tr^p^-lSns 


Note 9 


Bandwidth {Electrical) 


BWe 




125 




MHz 


-3 dB electrical 


Note 10 


Power Supply Rejection 
Ratio 


PSRR 




20 




dB 


at 10 MHz 


Note 11 


Bandwidth - Rise Time 
Product 






0,41 




HZ'S 




Note 12 



Notes: 

1. 2.0 mm from where leads enter case. 

2. Typical specifications are for operation at Ta = 25° C and Vee = -52 Vdc. 

3. For 200 /im PCS fibers, typical responsivity will be 6 mV//LiW. Other parameters will change as well. 

4. Pin #2 should be ac coupled to a 511 ohm load. Load capacitance must be less than 5 pf. 

5. Measured with a 3 pole Bessel filter with a 75 MHz, -3 dB bandwidth. Recommended receiver filters for various bandwidths are 
provided in Application Bulletin 74. 

6. Overdrive is defined at PWD = 2.5 ns. 

7 Dr is the effective diameter of the detector image on the plane of the fiber face. The numerical value is the product of the actual 
detector diameter and the lens magnification. 

8. Measured with a 10 ns pulse width, 50% duty cycle, at the 50% amplitude point of the waveform. 

9. Percent overshoot is defined as: VpK — Vioo% 

X 100%. 

vioo% 
10. For bandwidth selection contact your HP Componenets sales engineer. 

^PO WER SUPPLY RIPPLe N 

VqUT RIPPLE / 

12. The conversion factor for the rise time to bandwidth is 0.41 since the HFBR-24X6 has a second order bandwidth limiting 
characteristic. 



11. Output referred RS.R.R. is defined as 20 log 



/Vp 
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O.ImF 



"Xn 



POWER SUPPLY 
(-5.2 V) 



§■ 125 

> 

> 100 

Q 75 
O 

< 

i- 










1 




















1 








^ 


-^ 


>*"-' 


"^ 





























.„ 



50 100 150 200 250 300 

FREQUENCY - MHz 



Figure 14. Recommended AC Coupled Receiver Circuit 



Figure 15. Typical Spectral Noise Density vs. Frequency 



X 1.5 

Q 

5 



40 80 120 160 200 240 

- INPUT OPTICAL POWER, PEAK - mW 



































tf 


-^ 






^ 


-^ 


^ 





































Figure 16. Typical Pulse WIdtii Distortion vs. Peak Input Power 



-60 -40 -20 20 40 60 80 100 
TEMPERATURE - °C 

Figure 17. Typical Rise and Fall Times vs. Temperature 
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ST Evaluation Kit 



The HFBR-0410 l<it is a simple and inexpensive way to 
demonstrate the performance of Hewlett-Pacl<ard's HFBR- 
0400 ST Series transmitters and receivers. 

The HFBR-0410 ST Evaluation Kit contains the following 
items: 

• One HFBR-1412 transmitter 

• One HFBR-2412 five megabaud TTL receiver 

• Three metres of ST Connectored 62.5/125 jum fiber 
optic cable with low cost plastic ferrules 

• HFBR-0400 Series data sheets 

• HP Application Bulletin 73 

• ST connector and cable data sheets 

To order an ST Evaluation Kit, please specify HFBR-0410, 
Quantity! 







SMA Evaluation Kit 

The HFBR-0400 kit is a simple and inexpensive way to 
demonstrate the performance of Hewlett-Packard's HFBR- 
0400 SMA Series transmitters and receivers. 

The HFBR-0400 SMA Evaluation Kit contains the following 
items: 

• One HFBR-1402 transmitter 

• One HFBR-2402 five megabaud TTL receiver 

• Two metres of SMA connectored 1000 /xm plastic core 
fiberoptic cable 

• HFBR-0400 Series data sheets 

• HP Application Bulletin 73 

To order an SMA Evaluation Kit, please specify HFBR- 
0400, Quantity 1. 




ST Evaluation Cables 

Hewlett-Packard offers six different ST connectored cables, 
available for prototyping purposes. These simplex cables 
use an ST Connector with a precision ceramic ferrule. 
One and ten metre simplex cables are available with 
62.5/125 ^im, 100/140 /um, and 50/125 /^m fiber sizes. To order 
any of these cables, please select the desired part number 
found below: 

For example, to order two connectored simplex cables 
with 62.5/125 /im fiber, and ST connectors with ceramic 
ferrules, each ten metres long, specify: 

HFBR-BXS010 Quantity: 2 



ST CABLE SELECTION MATRIX 




Part Number 


Fiber Size (f£in) 


Connector 


Cable 


Length 


100/140 


62.5/125 


50/125 


ST-CeramIc 


Simplex 


1 metre 


10 metres 


HFBR^AXSOOI 


X 






X 


X 


X 




HFBR~AXS010 


X 






X 


X 




X 


HFBR~eXS001 




X 




X 


X 


X 




HFBR-BXS010 




X 




X 


X 




X 


HFBR-OXSOOI 






X J 


X 


X 


X 




HFBR-CXS010 






X 


X 


X 

^ 




X 
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Because our ST evaluation cables are short in length, 
optical attenuation will be insignificant. The optical loss 
throughout the cable will typically be 0.5 dB, attributable 
to the ST Connectors on each end of the cable. It should 
be noted that Hewlett-Packard's HFBR-0400 ST Series 
transmitter and receiver specifications already account for 
losses through the ST Connectors. 



For longer distance cable lengths, mechanical and optical 
parameters can be guaranteed by a variety of cable sup- 
pliers. For technical information about ST Connectors, 
and a listing of ST connectored cable suppliers, please 
refer to Technical Brief 105, or call your local HP Com- 
ponents Field Sales Engineer. 



Mechanical Dimensions 



HFBR-0400 ST SERIES 



DATE CODE 

- PART NUMBER (SEE NOTE 4) 





SECTION A-A 



3.8 
(0.15) 




HFBR-0400 SMA SERIES 



DATE CODE 

PART NUMBER (SEE NOTE 4) 

/4-36UNS THREAD 





(0.10)^ ^^- 



PIN NO. 1 INDICATOR 



NOTE:- ALL DIMENSIONS IN MILLIMETRES AND (INCHES). 
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ST CONNECTOR (See note 3) 




SMA CONNECTOR 

(Used on HP's 100/140 /inn fiber optic cable assembiies) 




1/4-36 UNS-2B 



9.8 (0.386)- 




- COUPLING NUT MAY BE KNURLED 
OR HEXAGONAL 



NOTES: 

1. ALL DIMENSIONS ARE IN MILLIMETRES AND (INCHES). 

2. FOR APPLICATIONS WITH SPACE CONSTRAINTS, THE HFBR-0400 
ST AND SMA SERIES PACKAGE CAN BE SUPPLIED WITHOUT THE 
UPPER AND LOWER HOUSING (SEE FIGURE 1). FOR MECHANICAL 
DIMENSIONS, PLEASE SEE YOUR HP COMPONENTS FIELD SALES 
ENGINEER. THE DIMENSIONS ARE SIMILAR TO THE HFBR-0200. 

3. FOR THE ST CONNECTOR SHOWN ABOVE, THE CORRESPONDING 
AT&T PART NUMBERS ARE P2020A-C-125, P2030A.C-125, P2020A-A-125, 
AND P2030A-C-140. 

4. COLOR CODING; PART MARKING IS IN RED FOR HFBR-14XX 
TRANSMITTERS AND BLACK FOR HFBR-24XX RECEIVERS. THE 
PORTS ARE SHADED AS SHOWN BELOW. 



D3 



TRANSMITTERS 
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^3 



HEWLETT 
PACKARD 



CLASS FliiR 0PTIC 

CABLE/CONNECTOR 

ASSEMBLIES 



Features 



SMA CONNECTORS OR UNCONNECTORED 

CONNECTORS FACTORY INSTALLED AND 
TESTED 

SIMPLEX OR DUPLEX CABLE WITH 100/140 ^m 
GLASS FIBER 

UL RECOGNIZED COMPONENT PASSES UL 
VW-1 FLAME RETARDANCY SPECIFICATION* 

RUGGED TIGHT JACKET CONSTRUCTION 

PARAMETERS OPTIMIZED FOR LOCAL DATA 
COMMUNICATIONS 

BANDWIDTH: 40 MHz AT 1 km 



Description 



SMA connectored cabie assembiies are intended for use 
witli tine HFBR-0400 SIVIA Series transmitters and receivers. 
These cables are available in standard lengtlis, as sliown in 
the cable assembly ordering guide. Unconnectored 100/140 
jum fiber optic cable is also available. 

The simplex cable is constructed of a single graded index 
glass fiber surrounded by a silicone buffer, secondary 
jacket, and aramid strength members. The combination is 
covered with a scuff resistant polyurethane outer jacket. 

The duplex cable has tv\/o glass fibers each in a cable of 
construction similar to the simplex cable, joined with a 
web. The individual channels are identified by a marking 
on one channel of the cable. 
*UL File Number E84364 




Fiber optic cable construction 

^ 2.65 mm NOMINAL Dl A. 5.3 mm NOMINAL WIDTH 
-POLYURETHANE OUTER JACKET 
^ ARAMID STRENGTH MEMBERS, 
-SECONDARY JACKET' 
-SILICONE BUFFER- 
-GLASS OPTICAL- 
FIBER 





SIMPLEX 



DUPLEX 



The cable's resistance to mechanical abuse, safety in flam- 
mable environments, and absence of electromagnetic 
interference effects may make the use of conduit unneces- 
sary. However, the light weight and high strength of the 
cables allows them to be drawn through most electrical 
conduits. The connectors must be protected during instal- 
lation by a pulling grip such as Kellems 033-29-003. 



Mechanical Dimensions 



5.0 
6.4 



(0.20) 
<0.25) 



ff-f 



REF, PLANE FOR 
CABLE LENGTH 

3.16 



COUPLING NUT MAY BE 

KNUBLED OR WEXAQONAt 

1/4-36N UNS-28 INTERNAL THREAD- 



SMA STYLE CONNECTOR 




CABLE LENGTH TOLERANCE 



Cable Length (Metres) 


Tolerance 


1-10 


+10/-0 % 


11-100 


+1/-0 Metre 


> 100 


+1/-0 % 



NOTES; 

1. DIMENSIONS ARE IN mm jmCHES). 

2. FIBER END IS LOCKED FLUSH WITH 
FERRULE FACE. 

CAUTION; 

1. COUPLING NUT SHOULD NOT BE OVERTrGHTENED: 
TORQUE 0.05 TO 0^1 UNITS H>m OVER 
TIGHTENING MAY CAU^E EXCESSIVE FmER 
MISALIGNMENT OR PERMANENT DAMAGE, 

2. GOOD SYSTEM PERFORMANCE REQUIRES 
CLEAN FERRULE FACES TO AVOID OBSTRUCTING 
THE OPTICAL PATH. CLEAN COMPRESSED AtR 
OFTEN 1$ SUFFICIENT TO REMOVE PARTICLES, 

A COTTON SWAB SOAKED IN METHANOL OR FREON'" 
MAY ALSO BE USED, 
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Absolute Maximum Ratings 



Parameter 


Symbol 


mn. 


Max. 


Ufilts 


Note 


Relative Humidity 
atTA«=70^C 






95 


% 


13 


Storage Temp, 


Ts 


-40 


+85 


^G 




Operating Temp, 


Ta 


-20 


+85 


Benct Radius, 
No toad 


r 


25 




mm 


10 


Flexing 




50K 




Cycles 


1 



Parameter 


Symbol 


Min. 


Max, 


Units 


Note 


Crush toad 


fc 




aoo 


N 


2.8 


Impact 


m 




1,5 


m 


3 


h 




0.15 


m 


Tensile 
Force 


on Cable 


Ft 




300 


H 


9,8 


on ConneC' 
tor/Cable 




100 



Mechanlcal/OptlGal Characteristics -20 


° C to +85° C Unless Otherwise Specified. 




Parameter 


Symbol 


Min. 


ryp.m 


Max. 


Units 


Conditions 


rig. 


Note 


Numerical Aperture 


N,A. 




0,3 




— 


A « 820 nm, £ > 300m 




4 


Attenuation 


(Vo 


3.5 


4.5 


8 


d8/Km 


X = 820 nm 




7,12 


Bandwidth (^ 1 km 


6W 


20 


40 




MHz 


A == 820 nm iLED) 




5,14 


Travel Time Constant 


1/V 




5 




ns/m 


A = 820 nm 




11 


Optical Fiber Core Diameter 


Dc 




100 




^m 








Cladding Outside Diameter 


DCL 




140 




Index Grading Coefficient 


g 




2 




_ 








Cable Structural Strength 


fc 




1800 




N 






8 


Mass per 
Unit Length 


Single Channel 


m/£ 




6 
12 




kg/km 








Dual Channel 


Cable teakage Current 


\L 




30 




nA 


50KV, £^0.3m 







Notes: 

1.180° bending at minimum bend radius, witii 10N tensile 
load. 

2. Force applied on 2.5 mm diameter mandrel laid across the 
cable on a flat surface, for 100 hours, followed by flexure 
test. 

3. Tested at 1 impact according to DOD-STD-1678, Method 
2030, Procedure 1. 

4. Fiber N.A. is measured at the end of 2 metres of mode stripped 
fiber, using the far field pattern. N.A. is defined as the sine of 
the half angle, determined at 5% of the peak intensity point. 

5. Bandwidth is measured with a pulsed tED source (X = 820 
nm), and varies as ^ -oss, where C is the length of the fiber 
(km). Pulse dispersion and bandwidth are approximately 
inversely related. 

6. Typical values are at Ta = 25° C. 

7. Fixed losses (length independent) are included in Transmit- 
ter/Receiver optical specifications. 



8. One Newton equals approximately 0.225 pounds force. 

9. Short term, < Ihr. 

10. The probability of a fiber weak point occurring at a point of 
maximum bend is small, consequently the risk of fiber 
breakage from exceeding the maximum curvature is 
extremely low. 

11. Travel time constant is the reciprocal of the group velocity 
for propagation of optical power. Group velocity, V = A/n 
where k = velocity of light in space = 3 x lO^m/s and n = 
effective core index of refraction. 

12. For lower attenuation cable consult local HP sales office. 

13. This applies to cable only. 

14. For wider bandwidth cable consult local HP sales office. 
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Cable Assembly Ordering Guide 

Tine desired fiber optic cable assembly can be identified 
by examining thie part number description in Figure 1. To 
minimize delivery turnaround time, fixed lengths of cable 
have been adopted. The standard offerings of connectored 
and unconnectored glass fiber optic cables are listed below. 



HFBR- 



S = SIMPLEX 
D = DUPLEX 



- A = 100/140 GLASS FIBER CABLE 



W = SMA CONNECTOR, PRECISION FERRULE 

- U = UNCONNECTORED 



Figure 1. Part Number Description for SMA Connectored Cables 
and Unconnectored Cables 







SMA AND UNCONNECTORED CABLESn*2] 


Part Number 


Fiber 
Size 


Connector 
Style 


Cable Type 


Cable Length 




too/140 


SMA 


Uncon- 
nectored 


Single 
Channel 


Dual 
Channel 


1JVI 


5W1 


lOM 


25M 


SQIVi 


tOOM 


tOOOM 




HP Code 


A 


W 


U 


S 


D 


001 


005 


010 


025 


050 


100 


mm 


HFBR-AWS001 




X 


X 




X 




X 














HFBR-AWSOOS 




X 


X 




X 






X 












HFBR-AWSOtO 




X 


X 




X 








X 










HFBR-AWS025 




X 


X 




X 










X 








NFBR-AWS050 




X 


X 




X 












X 






HFBR-AWS100 




X 


X 




X 














X 




HFBR^AWDOOS 




X 


X 






X 




X 












HFBR-AW0010 




X 


X 






X 






X 










HFBR-AWD025 




X 


X 






X 








X 








HFBR-AWD050 




X 


X 






X 










X 






HFBR-AWDtOO 




X 


X 






X 










X 






HFBR-AUS100 




X 




X 


X 














X 




HFBR-AUS1KM 




X 




X 


X 
















X 


HFBR*AUD100 




X 




X 




X 












X 




HFBR*AUD1KM 




X 




X 




X 














X 



Notes: 

1. Please contact your local HP sales office for delivery and pricing of non-standard lengths of SMA connectored cables, and 
unconnectored cables with 100/140 )um fiber. 

2. For cables with HFBR-4000 (HP Style) connectors, the standard offerings are identical to the SMA connectored cable offerings. To 
order, replace the W (SMA) in the part number with H (HFBR-4000). For example, for one piece of 100/140 /xm duplex fiber cable, 

5 metres long, with HFBR-4000 connectors, specify HFBR-AHD005, Quantity 1. 
Examples: 
A. To order three duplex 100/140 /zm cable assemblies, 100 metres long each, with SMA connectors, specify: HFBR-AWD100, Quantity 3. 
B.To order one simplex 100/140 nm cable assembly, 10 metres long,, with SMA connectors, specify: HFBR-AWS010,. Quantity 1. 
C.To order two duplex 100/140 /um cable assemblies, 1000 metres long each, unconnectored, specify: HFBR— AUDIKM, Quantity 2. 
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Itn 



HEWLETT 
PACKARD 



SNAP-IN FIBER OPTIC LINKS 

TRANSMITTERS, RECEIVERS, 

CABLE AND CONNECTORS 



HFBR-0500 
SERIES 



Features 



GUARANTEED LINK PERFORMANCE OVER 

TEMPERATURE 

High Speed Links: dc to 5 MBd 

Extended Distance Links up to 82 m 

Low Current Links: 6 mA Peak Supply Current for 

an 8 m Link 
Photo Interrupters 

LOW COST PLASTIC DUAL-IN-LINE PACKAGE 
EASY FIELD CONNECTORING 
EASY TO USE RECEIVERS: 
Logic Compatible Output Level 
Single +5 V Receiver Power Supply 
High Noise Immunity 
LOW LOSS PLASTIC CABLE: 
Selected Super Low Loss Simplex Cable 
Simplex and Zip Cord Style Duplex Cable 



Applications 



HIGH VOLTAGE ISOLATION 

SECURE DATA COMMUNICATIONS 

REMOTE PHOTO INTERRUPTER 

LOW CURRENT LINKS 

INTER/INTRA-SYSTEM LINKS 

STATIC PROTECTION 

EMC REGULATED SYSTEMS (FCC, VDE) 




Description 



The HFBR-0500 series is a complete family of fiber optic 
link components for configuring low-cost control, data 
transmission, and photo interrupter links. These components 
are designed to mate with plastic snap-in connectors and 
low-cost plastic cable.* Link design is simplified by the 
logic compatible receivers and the ease of connectoring 
the plastic fiber cable. The key parameters of links configured 
with the HFBR-0500 family are fully guaranteed. 

* Cable is available in standard low loss and selected super low 
loss varieties. 



Link Selection Guide 

GUARANTEED LINKS 





Data 
Rate 


Guaranteed 

Standard 
Cable 


Link Length 
)^C 

Improved 
Cable 


Typical Ut 
2$< 
Standard 
Cable 


\k Lengths 
C 
Improved 
Cable 


Transmitter 


Receiver 


Page 


5 MBd Link 


5 MBd 


12 


17 


35 m 


40 m 


HFBR-1510 


HFBR-2501 


8-62 


1 MBd Link 


1 MBd 


24 


34 


50 m 


65 m 


HFBR-1502 


HFBR*2502 


8-64 


Low Current Link 


40k8d 


8 


11 


30 m 


35 m 


HFBR-1512 


HFBR-25D3 


S-66 


Extended 
Distance LInK 


40kBd 


60 


82 


100 m 


125 m 


HFBR-1512 


HFBR~2503 


8-66 


l^hoto Interrupter 
Link 


20 kHz 
500 kHz 


N/A 


N/A 
N/A 


N/A 
N/A 


N/A 
N/A 


HFBR-1512 
HFBR-1502 


HFBR-2503 
HFBR-2502 


8-68 
8-68 
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Component Selection Guide 



TRANSMITTERS 



HF8R-1510 
HFBR-1502 
HFBR-1512 



Minimum Outpilt 

Optical Power 

OtoTO'^C 

-16.5 dBm 

-13.6 dBm 

"-13,6 dBm 



RECEIVERS 



Pealc Emission 
Wavelength 

665 nm 

665 nm 

665 nm 



Page 

11 
11 
11 





Sensitivity 
0to70^C 


Data Rate 


Pag^ 


HFBR-2501 


-21.6 dBm 


5MBd 


12 


HFBR-2502 


-24 dBm 


1 MBd 


12 


HFBR-2503 


-39 dBm 


40kBd 


14 



CABLES 

Please refer to page 15 (of the Versatile Link Fiber Optics 
Data Sheet) for cable specifications. 



CONNECTORS 

HFBR-4501 Gray Connector/Crimp Ring 
HFBR-4511 Blue Connector/Crimp Ring 
HFBR-4595 Polishfhg Kit 
Polishing Fixture — Abrasive Paper 
HFBR-4596 Polishing Fixiure 
Bulkhead Feedthrough/ln-Une Splice 

HFBR-4605 Qray 

HFBR-4515 Blue 



Mechanical Dimensions 



Page 17 



Page 19 



5 MBd Link 



HFBR-1510 AND HFBR-2501 

The dc to 5 MBd link is guaranteed over temperature to 
operate up to 17 m with a transmitter drive current of 60 
mA. This link uses the 665 nm HFBR-1510 Transmitter, the 



HFBR-2501 Receiver, and Plastic Cable. The receiver 
compatible v\/ith LSTTL/TTL/CMOS logic levels offers a 
choice of internal pull-up or open collector output. 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


Min. 


Max. 


Units 


Ref. 


Ambient Temperature 


Ta 





70 


°C 




Transmitter Peak Forw^ard Current 


kPK 


10 


760 


mA 


Note1 


Avg. Forward Current 


^FAV 




60 


mA 




Receiver Supply Voltage 


Vcc 


4,75 


5.25 


V 


Note 2 


Fan-Out (TTt) 


N 




5 
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SYSTEM PERFORMANCE Using Standard Cable under recommended operating conditions unless otherwise specified. 



Parameter 


Syt. ol 


Min, 


Typ.C51 


IVIax. 


Unji« 


Conditions 


net 


Data Rate 




do 




5 


MBd 


BER<10-9 




Transmission Distance 
Standard Cable 


£ 


12 
17 


35 




m 
m 


lFPK = 60mA.O--70'*C 
lFFK = 60mA,26*^C 




Transmission Distance 
Improved Cable 




17 
24 


40 




m 
m 


fFPK™60mA, 0"'70'*C 
iFPK==60mA,25*'C 




Propagation Delay 


tPLH 
tPHL 




50 
50 


140 
140 


ns 
ns 


Rl = 660O, CL=^30pF 
Pb = -2T6<pB<-a5dBm 


Fig. 4, 6 
Notes 


Pulse Width Distortion 


to 




30 




ns 


PR = -16dBm 
Rl^SBOO, CL-30pF 


Fig, 4, 6 
Note 4 


BMI immunity 






8000 




V/m 


BER<10'9 





Notes: 1. For IppK > 80 mA, the duty factor must be such as to keep IpAV - 80 mA. In addition, for IppK > 80 mA, the following rules for 
pulse width apply: IppK^ 160 mA: Pulse width < 1 ms IppK > 160 mA: Pulse width < 1 )us 

2. Ills essential that a bypass capacitor (0.01 )uF to 0.1 nF ceramic) be connected from pin 3 to pin 4 of the receiver. Total lead 
length between both ends of the capacitor and the pins should not exceed 20 mm. 

3. The propagation delay of 1 m of cable (5 ns) is included. 

4. Td = tpLH - tpHL- 

5. Typical data is at 25° 0, Vcc = 5 V. 



Link Design Considerations 

The HFBR-1510/2501 Transmitter/Receiver pair is guaran- 
teed for operation at data rates up to 5 MBd over linl< 
distances from to 12 metres witli standard cable and 
from to 17 metres witii improved cable. The value of 
transmitter drive current, Ip, depends on {he link distance 
as shown in Figures 2 and 3. Note that there is an upper 
as well as a lower limit on the value of Ip for any given 



distance. The dotted lines in Figures 2 and 3 represent 
pulsed operation. When operating in the pulsed mode, the 
conditions in Note 1 must be met. After selecting a value 
of the transmitter drive current Ip, the value of R-) in 
Figure 1 can be calculated as follows: 



Rl = 



Vcc-Vf 
If 




Pd 




HFBR-2501 



Figure 1. Typical Circuit Operation (5 MBd < 12 m) 
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Figure 2. Guaranteed System Performance with HFBR-1510 and 
HFBR-2501, Standard Cable 



HP8007B 

PULSE 

OENERATOft 



INPUT 
MONITORING O- 
NODE V| 




-CABLE LENGTH- 
METRES OF IMPROVED CABLE 

Figure 3. Guaranteed System Performance witli HFBR-1510 
and HFBR-2501, Improved Cable 




n 



Cl _p S Rl 



OUTPUT 
-O MONITORING 
Vo NODE 




HFBR-1510 



HFBR-2501 



■\ 



/ 



/:.-: 



1.5V 
Vol 



Figure 4. A.C. Test Circuit 
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1 MBd Link HFBR-1502 AND HFBR-2502 

The dc to 1 MBd link is guaranteed over temperature to 
operate from to 34 m with a transmitter drive current of 
60 mA. This linl< uses the 665 nm HFBR-1502 Transmitter, 

RECOMMENDED OPERATING CONDITIONS 



the HFBR-2502 Receiver, and Improved Cable. The 
receiver is compatible with LSTTL/TTL/CMOS logic levels 
and offers a choice of an internal pull-up or open collector 
output. 



^araimeler 


Symbol 


mn. 


Max. 


Units 


Ret. 


Ambient Temperature 


Ta 





70 


'^C 




Transmitter Peak Forward Current 


'fpk 


10 


750 


mA 


Note1 


Avg. Forward Current 


Mav 




60 


mA 




Receiver Supply Voftage 


Vcc 


4.75 


5.25 


V 


Notes 


Fan~Out (TTL) 


N 




5 







SYSTEM PERFORMANCE Using Standard Cable under recommended operating conditions unless otherwise specified. 



Parameter 


Symbol 


Min. 


Typ.t53 


Max, 


Units 


Conditions 


Ret. 


Data Rate 




dc 




1 


MBd 


BER<10-^ 




Transmission Distance 
Standard Cable 


£ 


24 






m 


lFPK = 60 mA, 0-70° C 




30 


50 




m 


!FPK-60mA,25^C 


Transmission Distance 
Improved Cable 


it 


34 






m 


Ifpk==* 60 mA, 0-70^ C 




41 


65 




m 


lFPK^60mA,25^C 


Transn>isslor5 Distance 
Standard Cable 


£ 


30 








lFPK== 120 mA, 0^70*^ C 




36 


60 






fFPK= 120 mA, 25° C 


Transmission Distance 
Improved Cable 


^ 


41 








IFPK- 120 mA, 0-70" C 




50 


75 






Ifpk -120 mA, 25^ C 


Propagation Delay 


tPLH 




180 


250 


ns 


Rl -^ 560 n, Ci ^ 30 pF 


Rg. 4, 5 
Note 3 


tPHt 




100 


140 


ns 


pR^-24dBm 


Pulse Width Distortion 


to 




80 




ns 


PR^-24dBm 
Rt-560O, CL-=30pF 


Fig. 4, 6 
Note 4 


EMI immunity 






8000 




V/m 


BER<10-9 





Notes: 1. For IppK > 80 mA, the duty factor must be such as to keep IpAV - 80 mA. In addition, for ippK > 80 mA, the following rules for 
pulse width apply: IppK ^ 160 mA: Pulse width < 1 ms Ifrk > 160 mA: Pulse width < 1 fxs 

2. It is essential that a bypass capacitor (0.01 fxF to 0.1 /uF ceramic) be connected from pin 3 to pin 4 of the receiver. Total lead 
length between both ends of the capacitor and the pins should not exceed 20 mm. 

3. The propagation delay of 1 m of cable (5 ns) is included. 4. Tq = tpLH -tpHL- 5. Typical data fs at 25°C, Vqc = 5 V. 



Link Design Considerations 

The HFBR-1502/2502 Transmitter/Receiver pair is guaran- 
teed for operation at data rates up to 1 MBd over link 
distances from to 24 metres with standard cable and 
from to 34 metres with improved cable. The value of 
transmitter drive current, Ip, depends on the link distance 
as shown in Figures 2 and 3. Note that there is a lower 
limit on the value of Ip for any given distance. The dotted 
lines in Figures 2 and 3 represent pulsed operation. When 



operating in the pulsed mode, the conditions in Note 1 
must be met. After selecting a value of the transmitter 
drive current Ip, the value of Ri in Figure 1 can be 
calculated as follows: 

R1 



Vcc -Vf- Vol (75451) 



For the HFBR-1502/2502 pair, the value of the capacitor, 
Ci (Figure 1) must be chosen such that Ri Ci > 75 ns. 



RiCi ,^ 75 ns =T= Ci 

V L 







HFBR-1502 




HFBR-2502 



Figure 1. Typical Circuit Operation (1 IVIBd < 24 m) 
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Figure 2. Guaranteed System Performance with HFBR-1502 and 
HFBR-2502, Standard Cable 



Figure 3. Guaranteed System Performance with HFBR-1502 
and HFBR-2502, improved Cable 



son 
Vledo— |-VyA — >— 

=:^1500pF 'f 




m 




-O INPUT MONITORING 
Vl NODE 




HFBR-1502 



3 T - "•"^'' 



HFBR-2502 



OUTPUT 
-O MONITORING 
Vo NODE 



/ 



V^^- 



1.5V 

-Vol 



Figure 4. A.C. Test Circuit 



500 


- 






70- C^ 


a. 

% 300 

Q 

I - 


2 




y 


>^25'C 

J^^O'C 


~- 


^ 


r 




\/ 


r 






:^ 









Pr - INPUT OPTICAL POWER - dBm 

Figure 5. HFBR-1502/2502 Linic Pulse Width Distortion vs. 
Optical Power 

















/ 


/ 












/ 


/ 


/ 


5>tH 










/ 


/ 


/ 












«»' 


^ 




















■^ 




- 








pHi 








\ " 





-25 -20 -15 -10 -5 

Pr - INPUT OPTICAL POWER - dBm 

Figure 6. HFBR-1502/2502 Link Propagation Delay vs. Optical 
Power 



8-65 



Low Current/Extended Distance Link 



HFBR-1512 AND HFBR-2503 

The low current link requires only 6 mA peak supply current 
for the transmitter and receiver combined to achieve an 11 
m link. Extended distances up to 82 m can be achieved at a 
maximum transmitter drive current of 60 mA peak. This link 
can be driven with TTL/LSTTL and most CMOS logic gates. 

RECOMMENDED OPERATING CONDITIONS 



The black plastic housing of the HFBR-1512 Transmitter is 
designed to prevent the penetration of ambient light into the 
cable through the transmitter. This prevents the sensitive 
receiver from being triggered by ambient light pulses. 



Parameter 


Symbol 


MIn. 


Max. 


Units 


ftei 


Ambient Temperature 


Ta '' 





70 


'^C 




Transmitter 
Peak Forward Current 


Ifpk 


2 


120 


mA 


Notel 


Avg, Forward Current 


iFAV 




60 


mA 




Receiver 
Supply Voltage 


Vcc 


4,5 


5.5 


V 


Note 2 


Output Voltage 


Vo 




Vcc 


V 


Fan-Out (TTU 


N 




1 







SYSTEM PERFORMANCE Using Standard Cable under recommended operating conditions unless otherwise specified. 



Parameter 


Symbol 


MIn. 


TypJS] 


Max. 


Units 


Conditions 


Ret 


Data Rate 




dc 




40 


kBd 


tD^7.0fiS 




Transmission Distance 
Standard Cabfe 


H 


8 


30 




m 


Ifpk«= 2 mA, 0-70^0 




60 


100 




m 


lFPK^60mA, 0-70°C 


Transmission Distance 
Improved Cable 


£ 


11 


35 




m 


Ifpk = 2 mA, 0^70^ G 




82 


125 




m 


IPPK ^ 60 mA, 0^70^ C 


Propagation Delay 


tpLH 




4 




itfS 


Rl =« 3.3K a Cl -^ 30 pF 


Fig. 4, 5 
Note 3 


tpHL 




2.5 




MS 


Pp«=~25dBm 


Pulse Width Distortion 


to 






7.0 


JUS 


-39<FR<-14dBm 
RL==3.3KaCL-30pF 


Fig. 4, 6 
Note 4 


Bit Error Rate 


BER 




10"^ 






Fr ~ -30 dBm 




EMI Immunity 






5000 




V/m 


Pr = mW 





Notes: 

1 . For JFPK > 80 mA, the duty factor must be such as to keep IpAV < 80 mA. In addition, if Ifav > 80 mA, then the pulse width must be 
equal to or less than 1 ms. 

2. It is recommended that a bypass capacitor (0.01 /iF to 0.1 /xF ceramic) be connected from pin 3 to pin 4 of the receiver. 

3. The propagation delay of 1 m of cable (5 ns) is included. 

4. to = tpLH-tpHL. 5. Typical data is at 25° C, Vcc = 5 V. 



Link Design Considerations 

The HFBR-1 51 2/2503 Transmitter/Receiver pair is guaran- 
teed for operation at data rates up to 40 kBd for transmitter 
drives as low as 2 mA. The value of transmitter drive cur- 
rent. If, depends on the link distance as shown in Figures 2 
and 3. Note that there is an upper as well as a lower limit on 



the value of If for any given distance. After selecting a value 
of the transmitter drive current If, the value of Ri in Figure 1 
can be calculated as follows: 

Vcc-Vf 



R1 = 



If 




Pd 



HFBR-1512 



Figure 1. Typical Circuit Operation (40 kBd) 
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Figure 2. Guaranteed System Performance with l-iFBR-1512 and 
HFBR-2503, Standard Cable 
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Figure 3. Guaranteed System Performance with HFBR-1512 and 
IHFBR-2503, Improved Cable 



HP 8007B 

PULSE 

GENERATOR 



INPUT 
MONITORING O- 
NODE V| 





R 



0.1m F 



Cl -p > Rl 



HFBR-1512 



HFBR-2503 



OUTPUT 
-O MONITORING 
Vo NODE 




\ 



r 



w^^- 



1.5V 

-Vol 



Figure 4. A.C. Test Circuit 



5 
4 
3 
2 



-40 -34 -28 -22 -16 -10 

Pr - INPUT OPTICAL POWER, dBm 

Figure 5. HFBR-1512/2503 Link Pulse Width Distortion vs. 
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Figure 6. HFBR-1512/2503 Link Propagation Delay vs. Optical 
Power 
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Photo Interrupter Links 

HFBR-1502/2502 
HFBR-1512/2503 

These links may be used in optical switches, shaft position 
sensors, and velocity sensors. They are particularly useful 
where high voltage, electrical noise, or explosive environ- 
ments prohibit the use of electromechanical or 
optoelectronic sensors. 



The HFBR-1512/2503 link (20 kHz) has an optical power 
budget of 24 dB, and the HFBR-1 502/2502 link (500 kHz) 
budget is 10 dB. Total system losses (cable attenuation, air- 
gap loss, etc) must not exceed the link optical power 
budget. 



RECOMMENDED OPERATING CONDITIONS 



Parameter 


Symbol 


mn. 


Max. 


Units 


ftef* 


Ambient Temperature 


Ta 





70 


*C 




Transmitter 
Peak Forward Current 


Ifpk 


10 


750 


mA 


Notel 


Avg, Forward Current 


Mav 




60 


mA 




Receiver 
Supply Voltage 


HFOR-asos 


. VCC 


4.50 


5,50 


V 


Note 2 


HFBR-2502 


4.75 


6J26 


Output Voltage 


HF8R*2503 


Vo 




Vcc 


V 




HFBR-2502 




18 


Fanout fFTL) 


HFBR-2503 






1 






HF8R-2502 




5 







SYSTEM PERFORMANCE 

See HFBR-1502/2502 link data sheet (page 5) and HFBR-1512/2503 link data sheet (page 7) for more design information. 

These specifications apply when using Standard Cable and, unless otherwise specified, under recommended operating 
conditions. 



Pammeter Symbol Uin. 


Typisi 


Max. Units 


Conditions 


Ret 


HFBR«1512/HFBI^-2503 


Max. Count Frequency 




dc 




20 


kHz 






Optical Power Budget 




254 






m 


)fpk« 60 mA, 0-70^0 


Note 3, 4 


27.8 


34 




dB 


Iffk« 60 mA, 25*0 


HrSR-1502, HFifi-250a 


Wax, Count Frequency 




dc 




600 


kHz 






Optical Power Budget 




10.4 






dB 


fFPK««60mA,0-TO°C 


Note 3 


12,8 


15.6 




dB 


Ifpk^ 60 mA, 25^0 



Notes: 

1 . For Ifpk > 80 mA, the duty factor must be such as to keep Ifav ^ 80 mA. In addition, for Ifpk > 80 mA, the following rules for pulse 
width apply: 

Ifpk < 160 mA: Pulse width < 1 ms 
Ifpk > 160 mA: Pulse width < 1 /iS 

2. A bypass capacitor (0.01 /xF to 0.1 /xF ceramic) connected from pin 3 to pin 4 of the receiver is recommended for the HFBR-2503 
and essential for the HFBR-2502. For the HFBR-2502, the total lead length between both ends of the capacitor and the pins should 
not exceed 20 mm. 

3. Optical Power Budget = Pj Min. - Pr(l) Min. Refer to HFBR-1502/1512 data sheet, page 11;HFBR-2502 data sheet, page 12; and 
HFBR-2503 data sheet, page 14 for additional design information. 

4. In addition to a minimum power budget, care should be taken to avoid overdriving the HFBR-2503 receiver with too much optical 
power. For this reason power levels into the receiver should be kept less than -13.7 dBm to eliminate any overdrive with the 
recommended operating conditions. 

5. Typical data is at 25° C, Vcc = 5 V. 
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Link Design Considerations 

The HFBR-1 51 2/2503 and HFBR-1 502/2502 Transmitter/ 
Receiver pairs are intended for applications where the photo 
interrupter must be physically separate from the optoelec- 
tronic emitter and detector. This separation would be useful 
where high voltage, electrical noise or explosive environ- 
ments prohibit the use of electronic devices. To ensure 
reliable long term operation, links designed for this applica- 
tion should operate with an ample optical power margin 
o^M ^ 3 dB, since the exposed fiber ends are subject to 
environmental contamination that will increase the optical 
attenuation of the slot with time. A graph of air gap separa- 
tion versus attenuation for clean fiber ends with minimum 
radial error < 0.005 inches (0.127 mm) and angular error 
(< 3.0° ) is provided in Figure 2. The following equations can 



now be used to determine the transmitter output power, Pt, 
for both the overdrive and minimum drive cases. Overdrive 
is defined as a condition where excessive optical power is 
delivered to the receiver. The first equation enables the max- 
imum Pt that will not result in receiver overdrive to be 
calculated for a predetermined link length and slot attenua- 
tion. The second equation defines the minimum Pt allowed 
for link operation. 

Pt (MAX) - Pr (MAX) < ao MINC + aSLOT Eq. 1 



Pt (MIN) - Prl (MIN) > ao MAXC+ aSLOT + aM 



Eq.2 



Once Pt (MIN) has been determined in the second equation 
for a specific link length (C), slot attenuation (asLOT) and 
margin (q;m), Figure 3 can then be used to find If. 




HFBR-1502/1512 



HFBR-2502/2503 



Figure 1. Typical Slot Interrupter Configuration. Refer to 1 IVIBd 
or Low Current Links for Schematic Diagrams 
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Figure 2. Typical Loss vs. Axial Separation 
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Figure 3. Typical HFBR-1502/1512 Optical Output Power vs. 
Transmitter ip (0—70° C) 
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665 nm Transmitters 

HFBR-1502/HFBR-1510 and HFBR-1512 

The HFBR-1 51 0/1 502/1 51 2 Transmitter modules incorpo- 
rate a 665 nm LED emitting at a low attenuation wavelength 
for the HFBR-351 0/3610 plastic fiber optic cable. The 
transmitters can be easily interfaced to standard TTL logic. 
The optical power output of the HFBR-1 51 0/1 51 2/1 502 is 
specified at the end of 0.5 m of cable. The HFBR-1512 out- 
put optical power is tested and guaranteed at low drive 
currents. 



HFBR-1 51 0/1 51 2/1 502 Transmitter 

N.C. 

ANODE- 
CATHODE- 
CATHODE- 
N.C.- 



1 ♦ N r^ 

_4_ 

/ ■|5 



Absolute Maximum Ratings 



Parameter 


Symbol 


Min, 


Max. 


Unit$ 


Ref. 


Storage Temperature 


Ts 


-40 


+75 


^C 




Operating Temperature 


Ta 





-1-70 


°c 




Lead Soldering Cycle 


Temp. 






260 


°c 


Motel 


Time 






10 


sec. 


Peak Forward Input Current 


Ifpk 




1000 


mA 


Note 2 


Average Forward Input Current 


Ifav 




80 


mA 




Reverse Input Voltage 


Vr 




5 


V 





El6CtriC3l/0ptiCdl Ch3raCt6rlStiCS 0°C to +70° C unless otherwise Specified 



Parameter 


Symbol 


mn. 


Typ.l53 


Max. 


Units 


Conditions 


Ref. 


Transmitter Output 
Optical Power 


HFBR*1510 


pt 


-16,5 




-7.6 


dBm 


fF-60mA,0-70^C 


Fig, 2 
Note 4 
Motes 


-14,1 




-6.4 


dBm 


If ^ 60 mA, 25^0 


HF8R~1602 

and 
HFBR-1512 


Pt 


-13.6 




-4.5 


dBm 


If ^ 60 mA, 0-70^0 


-11.2 




^.4 


dBm 


If « 60 mA, 25*^0 


HFBR-1512 


Pt 


-35.5 






dBm 


If == 2 mA, 0-70^ C 


Output Optical Power 
Temperature Coefficient 


APT 
dT 




-0.026 




dB/^C 






Peak Emission Wavelength 


XPK 




666 




nm 






Forwarcl Voltage 


Vf 


1v46 


1.67 


2.02 


V 


If == 60 mA 




Forward Voltage 
Temperature Ooefftcfent 


AVf 
AT 




-1.37 




mV/°C 




Fig^l 


Effective Diameter 


Dt 




1 




mm 






Numerical Aperture 


N.A. 




0.5 










Reverse Input Breakdown Voltage 


Vbb 


5,0 


124 




V 


lF^-10/iA,TA = 25*O 




Diode Capacitance 


Co 




86 




pF 


VF«0>f==1 MHz 




Rise and Fall Time 


tRjF 




50 




ns 


10% to 90% 





Notes: 

1. 1.6 mm below seating plane. 

2. 1 /iS pulse, 20 MS pehod. 

3. Measured at the end of 0.5 m standard Fiber Optic Cable with large area detector. 

4. Optical power, P (dBm) = 10 Log P ()uW)/1000 /xW. 

5. Typical data is at 25° C. 



WARNING. When viewed under some conditions, the optical port of the Transmitter may expose the eye beyond the Maximum 
Permissible Exposure recommended in ANSI Z-136-1, 1981. Under most viewing conditions there is no eye hazard. 
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Receivers 



HFBR-2501 (5 MBd) and HFBR-2502 (1 MBd) 

The HFBR-2501 72502 Receiver modules feature a shielded 
integrated photodetector and wide bandwidth DC ampli- 
fier for high EMI immunity. A Schottky clamped 
open-collector output transistor allows interfacing to 
common logic families and enables "wired-OR" circuit 
designs. The open collector output is specified up to 18V. 
An integrated 1000 ohm resistor internally connected to 
Vcc may be externally jumpered to provide a pull-up for 
ease-of-use with +5V logic. The combination of high opti- 
cal power levels and fast transitions falling edge could 
result in distortion of the output signal (HFBR-2502 only), 
that could lead to multiple triggering of following circuitry. 



HFBR-2501/2502 Receiver 




Absolute Maximum Ratings 



Parameter 


Symbol 


Min. 


IVlIx, 


Units 


Ret. 


Storage Temperature 


Ts 


-40 


+75 


^'C 




Operating Temperature 


Ta 





+70 


"^C 




Lead Soldering Cycle 


Temp 






260 


^C 


Notel 


Time 






10 


sec 


Supply Voltage 


Vcc 


-0.5 


7 


V 


Note 6 


Output Collector Current 


lo 




25 


mA 




Output Collector Power Dissipation 


Pod 




40 


mW 




Output Voltage 


Vo 


-0.5 


18 


V 




PuHup Voltage 


Vrl 


-0.5 


Vcc 


V 





8-71 



ElGCtriCdI/OptiCdl Ch3r3Ct6riStiCS 0°C to +70° C, 4.75 < Vcc <5.25 unless otherwise Specified 



f^arameter 


Symbol 


mn. 


Typ|53 


Max. 


\Jnm 


Conditions 


Ret 


Receiver Input Optical 
Power Level for 
Logic **0" 


HF8R-2501 


pr^m 


-21.6 




-95 


dBm 


0-70^ C, Vol == 0.5 V 
lOL - 8 mA 


Note 2, 

a 


-21.6 




-8.7 


dBm 


25^0, Vol = 0.5 V 
lOL = 8 mA 


HFBR~2602 


PR(L) 


-24 






dBm 


0-70° C, Vol = OS V 
lOL = 8 mA 


-24 






dBm 


25'' G, Vol == 0.5 V 
lOL = 8 mA 


Input Optical Power Level for Logic "1" 


Pr(H) 






^3 


dBm 


S/oa « 5.25 V, 
Ioh^250mA 


Note 2 


High Level Output Current 


lOH 




6 


250 


mA 


Vo^18V.Pfi = 


Note 4 


Low Level Output Voltage 


Vol 




0,4 


0.5 


V 


lOL = B mA, 

PR - PRL MIM 


Note 4 


High Level Supply Current 


ICCH 




3.5 


6.3 


mA 


Vcc ^ 5.25 V, 
Pr ^ mW 


Note 4 


Low Level Supply Current 


ICCL 




6.2 


10 


mA 


Vcc = 5.25 V, 
Pfl = -12.5 dBm 


Note 4 


Effective Diameter 


Dr 




1 




mm 






Numerical Aperture 


N.A.R 




0.5 










Internal Pull~Up Resistor 


Bl 


680 


1000 


1700 


Ohms 







Notes: 

1. 1.6 mm below seating plane. 

2. Optical flux, P (dBm) = 10 Log P (mW)/1000 /xW. 

3. Measured at the end of standard Fiber Optic Cable with large area detector. 

4. Rl is open. 

5. Typical data is at 25° 0, Vcc = 5 V. 

6. It is essential that a bypass capacitor 0.01 /xF to 0.1 )uF be connected from pin 3 to pin 4 of the receiver. Total lead length between 
both ends of the capacitor and the pins should not exceed 20 mm. 
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High Sensitivity Receiver 

HFBR-2503 

The blue plastic HFBR-2503 Receiver module has a sensi- 
tivity of -39 dBm. It features an integrated photodetector 
and DC amplifier for high EMI immunity. The output is an 
open collector v\/ith a 150 /x A internal current source pull- 
up and is compatible with TTL/LSTTL and most CMOS 
logic families. For minimum rise time add an external pull- 
up resistor of at least 3.3K ohms. Vcc must be greater than 
or equal to the supply voltage for the pull-up resistor. 



HFBR-2503 Receiver 


Vo 




• 


\ + 


i 






Vo 
GROUND-^ 
GROUND — 


|€> 


fl 


(^ 


-^ 






5 


v.. ^ 






Vcc 








/ Y 






N.C 





Absolute Maximum Ratings 



Parameter 


Symbol 


Mlh. 


Max, 


Units 


Ref. 


Storage Temperature 


Ts 


-40 


+75 


°C 




Operating Temperature 


Ta 


0*::: 


+70 


°C 




Lead Soldering Cycle 


Temp 






260 


°C 


Note1 


Time 






10 


sec 


Supply Voltage 


Vcc 


-0.5 


7 


V 


Note? 


Output Collector Current (Average) 


lo 


-1 


5 


mA 




Output Collector Power Dissipation 


Pod 




25 


mW 




Output Voltage 


Vo 


-0.5 


Vcc 


V 





Electrical/Optical Characteristics o=c to +7o»c. 4.5 < vcc 


< 5.5 Unless Otherwise Specified 


Parameter 


Symbol 


Min. 


Typ45) 


Max. 


Ulfts 


Conditions 


Ret. 


Receiver Input Optical 
Power level for 
Logic "0" 


HFBR-2503 


PB(L) 


-39 




-13.7 


dBm 


0-70^ C.Vo==^ Vol 

lOL - 3.2 mA 


Note 
2.3,4 


-39 




-13.3 


dBm 


25^C.Vo^VoL 

lOL = 3.2 mA 


Input Optical Power Level 
for Logic "1" 


PniH) 






-53 


dBm 


VoH ^ 5.5V, 
IOH<40/iA 


Note 2 


High Level Output Voltage 


VOH 


2A 






V 


IOH = -^0/tA, 
pR ^ ;xW 




Low Level Output Voltage 


Vol 






0.4 


V 


l0L=^3.2 mA, 

Pr = PRL MIN 


Notes 


High Level Supply Current 


ICCH 




1.2 


1.9 


mA 


Vcc^5.5V. Pr = OjuW 




Low Level Supply Current 


ICCL 




2.9 


3.7 


mA 


Vcc ^ 5.5V. 
pR > Prl (MIN) 


Note 6 


Effective Diameter 


Dr 




1 




mm 






Numerical Aperture 


N.A.R 




0.6 











Notes: 

1. 1.6 mm below seating plane. 

2. Optical flux, P (dBm) = 10 Log P ()uW)/1 000 )uW. 

3. Measured at the end of the standard Fiber Optic Cable with large area detector. 

4. Because of the very high sensitivity of the HFBR-2503, the digital output may switch in response to ambient light levels when a cable 
is not occupying the receiver optical port. The designer should take care to filter out signals from this source if they pose a hazard to 
the system. 

5. Typical data is at 25° C, Vcc = 5 V. 

6. Including current in 3.3K pull-up resistor. 

7. It is recommended that a bypass capacitor 0.01 /xF to 0.1 /zF ceramic be connected from pin 3 to pin 4 of the receiver. 
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Snap-in Fiber Optic 
Connector, Bulkhead 
Feedthrough/Splice and 
Polishing Tools 

HFBR-4501/4511 CONNECTORS 
HFBR-4505/4515 BULKHEAD FEEDTHROUGHS 

The HFBR-4501 and HFBR-4511 snap-in connectors termi- 
nate low cost plastic fiber cable and mate with the 
Hewlett-Packard HFBR-0500 family of fiber optic transmit- 
ters and receivers. They are quick and easy to install. The 
metal crimp ring provides strong and stable cable retention 
and the polishing technique ensures a smooth optical finish 
which results in consistently high optical coupling 
efficiency. 

The HFBR-4505 and HFBR-4515 bulkhead feedthroughs 
mate two snap-in connectors and can be used either as an 
in-line splice or as a panel feedthrough for plastic fiber 
cable. The connector to connector loss is low and 
repeatable. 



HFBR-4501 (GRAY)/4511 (BLUE) CONNECTOR 



D e| 



HFBR-4505 (GRAY)/4515 (BLUE) BULKHEAD FEEDTHROUGH 



li II I f y***^^^^ f I 



HFBR-4595 POLISHING KIT 




Applications 

•CONNECTOR 



TERMINATION FOR HEWLETT-PACKARD PLASTIC 
FIBER OPTIC CABLE 



„^1 



H,.y\"l 



, 1 1 I 



INTERFACE TO HEWLETT-PACKARD HFBR-15XX/25XX 
SNAP-IN FIBER OPTIC LINK COMPONENTS 



BULKHEAD FEEDTHROUGH 



c^a|3 




BULKHEAD FEEDTHROUGH OR PANEL MOUNTING OF HFBR-45XX CONNECTORS 



Cj^^fefj 



IN-LINE SPLICE FOR PLASTIC FIBER OPTIC CABLE 



Absolute Maximum Ratings 



Parameter 


Symbof 


Min. 


{\ftax. 


Units 


Notes 


Storage 
Temperature 


Ts 


-40 


4^75 


•^c 




Operating 
Temperature 


Ta 





+70 


■^c 




Nut Torque 
HFBR-4505/4515 


Tn 




OJ 
100 


N-m 


1 


OzFiN 



Notes: 

1 . Recommended nut torque is 



0.57 N-m 



80 OzF-iN 
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Mechanical/Optical Characteristics o° 



to 70° C Unless Otherwise Specified. 



Typical Data at 25°C. 



Parameter 


Symbd) 


Min. 


Typ. 


Mix. 


Ult8 


Note 


Retention Force Gonnector/Module 
HFBR^501/4511 to 
HFBR-15XX/I5XX 


Frc 




6,8 


^ 


N 




Tensile Force Connector/Cable 


Ft 




22 




N 




HF8R-4505/4515 Conn, to 
Conn. Loss 


ace 


0.7 


1.5 


2.8 


dB 


2,3 


Retention Force Connector/ 
Bulkhead HFBR-4ibl/4511 to 
HF8R-4505/4515 


Frb 




7,8 




N 





Notes: 

2. Factory polish or field polish per recommended procedure. 

3. Module to connector insertion loss is factored into the transmitter output optical power and the receiver input optical power level 
specifications. . 

Note: 

For applications where frequent temperature cycling over extremes is expected please contact Hewlett-Packard for alternate 
connectoring techniques. 



Cable Terminations 

The following easy procedure describes how to make 
cable terminations. It is ideal for both field and factory 
installaiton. If a high volume connectoring technique is 
required please contact your Hewlett-Packard sales engi- 
neer for the recommended procedure and equipment. 

Connectoring the cable is accomplished with the Hewlett- 
Packard HFBR-4595 Polishing Kit consisting of a 
Polishing Fixture and 600 grit abrasive paper and 3 micron 
pink lapping film (3M Company, OC3-14). No adhesive 
material is needed to secure the cable in the connector, 
and the connector can be used immediately after 
polishing. 

Connectors may be easily installed on the cable ends with 
readily available tools. Materials needed for the terminat- 
ing procedure are: 

1) Plastic Fiber Optic Cable 

2) HFBR-4595 Polishing Kit 

3) HFBR-4501 Gray Connector and Crimp Ring 

4) HFBR-4511 Blue Connector and Crimp Ring 

5) Industrial razor blade or wire cutters 

6) 16 gauge latching wire strippers 

7) Crimp Tool, AMP 90364-2 

Step1 

The zip cord structure of the duplex cable permits easy 
separation of the channels. The channels should be sep- 
arated approximately 50 mm (2.0 in.) back from the ends to 
permit connecting and polishing. 

After cutting the cable to the desired length, strip off 
approximately 7 mm (0.3 in) of the outer jacket with the 16 
gauge wire strippers. Excess webbing on duplex cable 
may have to be trimmed to allow the connector to slide 
over the cable. 




Step 2 

Place the crimp ring and connector over the end of the 
cable; the fiber should protrude about 3 mm (0.12 in.) 
through the end of the connector. Carefully position the 
ring so that it is entirely on the connector and then crimp 
the ring in place with the crimping tool. 

Note: Place the gray connector on the cable end to be 
connected to the transmitter and the blue connector on 
the cable end to be connected to the receiver to maintain 
the color coding (both connectors are the same 
mechanically). 




CRIMP RING 

steps 

Any excess fiber protruding from the connector end may 
be cut off; however, the trimmed fiber should extend at 
least 1 .5 mm (0.06 In.) from the connector end. 

Insert the connector fully into the polishing fixture with the 
connector end protruding from the bottom of the fixture. 

For high volume connectoring use the hardened steel 
HFBR-4596 polishing fixture. 

Note: The four dots on the bottom of the polishing fixture 
are wear indicators. Replace the polishing fixture when 
any dot is no longer visible. 

Place the 600 grit abrasive paper on a flat smooth surface. 
Pressing down on the connector, polish the fiber and the 
connector until the connector is flush with the end of the 
polishing fixture. Wipe the connector and fixture with a 
clean cloth or tissue. 



il 



'^ 



IP? 



-^ k. 



,5 mm 
MINIMUM 
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step 4 

Place the flush connector and polishing fixture on the dull 
side of the 3 micron pink lapping film and continue to pol- 
ish the fiber and connector for approximately 25 strokes. 
The fiber end should be flat, smooth and clean. 

The cable can now be used. 

Note: Use of the pink lapping fiim fine polisiiing step 
resuits in approximately a 2 dB improvement in coupling 
performance of either a transmitter-receiver lini< or a bulk- 
head/splice over 600 grit polish alone. This polish is 
comparable to Hewlett-Packard's factory polish. The fine 
polishing step may be omitted where an extra 2 dB of 
optical power is not essential as with short link lengths. 




POLISHING FIXTURE 



POLISHING PAPER 



Mechanical Dimensions ah dimensions m mm (inches) 

All dimensions ±0.25 mm unless otherwise specified. 



HFBR-15XX (GRAY OR BLACK)/250X (BLUE) MODULE 



HFBR-4501 (GRAY)/4511 (BLUE) CONNECTOR 






p 7.6 (.300)0 




30.5 ^ 
"* (1.200) 


3.8 (0.15)<) 


2.2 (0.090)(/) 






J J 


H 


n^ 


4 , 


^^K,.y^"i 


1 1 1 


I' 1 


I 


- — 19.1 (.75) — ► 
25.4(1.00)- 




^|.--x 


"J 








1.4 (.055) ► 


- 



CONNECTORS DIFFER ONLY IN COLOR 



BULKHEAD FEEDTHROUGH WITH TWO HFBR-4501/4511 
CONNECTORS 



HFBR-4505 (GRAY)/4515 (BLUE) BULKHEAD FEEDTHROUGH 







27.7 


(2.010) ■ 

23.4 






d 


(1.090) 


./I 


'1' (0.920) 






P^^^f^ 


cs 






A 




iM 


Ih— 1 


4J 






MAX. WALL T^ 


^ICKNESS•. 






* 


4.1 (0.160) 




BULKHEAD FEEDTHROUGHS DIFFER ONLY IN COLOR 
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PANEL MOUNTING 



FIBER OPTIC CABLE CONSTRUCTION 






simplex 



DOUBLE 'D' 
7.9 (0.312) DIA.MIN. 



'D' HOLE 
7.9 (0.312) DIA. MIN. 



7.9(0.312) 
HOLE MIN. 




^ '- 1 I o 

U-2.2 mm-J 



■* 4.4 mm— 



DIMENSIONS IN mm (INCHES) 

ALL DIMENSIONS ±0.2 mm UNLESS NOTED. 
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Itel 



HEWLETT 
PACKARD 



MINIATURE 

FIBER OPTIC 

LOGIC LINK 



HFBR~1202 
HFBR-2202 
HFBR-4202 



Features 



DC TO 5 MBAUD DATA RATE 

MAXIMUM LINK LENGTH 

625 Metres (Guaranteed) 

1600 Metres (Typical) 

TTL/CMOS COMPATIBLE OUTPUT 

MINIATURE, RUGGED METAL PACKAGE 

SINGLE +5V RECEIVER POWER SUPPLY 

INTERNALLY SHIELDED RECEIVER FOR 

EMI/RFI IMMUNITY 

PCB AND PANEL MOUNTABLE 

LOW POWER CONSUMPTION 



Applications 



EMC REGULATED SYSTEMS (FCC, VDE) 

EXPLOSION PROOF SYSTEMS IN OIL 

INDUSTRY/CHEMICAL PROCESS 

CONTROL INDUSTRY 

SECURE DATA COMMUNICATIONS 

WEIGHT SENSITIVE SYSTEMS 

(e.g. Avionics, Mobile Stations) 

HIGH VOLTAGE ISOLATION IN POWER 

GENERATION 



Description 



The HFBR-1202 Transmitter and HFBR-2202 Receiver are 
SIVIA style connector compatible fiber optic link compon- 
ents. Distances to 1600 metres at data rates up to 5 MBaud 
are achievable with these components. 

The HFBR-1202 Transmitter contains a high efficiency 
GaAIAs emitter operating at 820 nm. Consistent coupling 



t,^..::£-^Si^:s^!:r^m;:' '(P>t\^ ^^- ilMf^y 




efficiency is assured by factory alignment of the LED with 
the optical axis of the package. Power coupled into the 
fiber varies less that 4dB from part to part at a given 
temperature and drive current. The benefit of this is re- 
duced dynamic range requirements on the receiver. 

The HFBR-2202 Receiver incorporates a photo 10 contain- 
ing a photodetector and dc amplifier. An open collector 
Schottky transistor on the 10 provides logic compatibility. 
The combination of an internal EMI shield, the metal 
package and an isolated case ground provides excellent 
immunity to EMI/RFI. For unusually severe EMI/ESD en- 
vironments, a snap-on metal shield is available. The re- 
ceiver is easily identified by the black epoxy backfill. 

The HFBR-1202 Transmitter and HFBR-2202 Receiver are 
compatible with SMA style connectors, types A and B (see 
Figure 11. 



Mechanical Dimensions 



HFBR-1202 TRANSMITTEft 



HFBR-220a RECEIV€R 



1/4-3GUNS-2A 



THREAD FtAt 




PIN 


FUNCTION 


1 


ANODE 


2 


CATHODE 


3 


CASE 



PIN 


FUNCTION 


1 


CASE 


2 


Vcc 


3 


DATA 


4 


COMMON 



oiwewsiows m )VnitiMSTRes<iNCHes> 

UNLESS OTHERWISE SPECiFtCQ, THE TOLERANCES AREr 
.X i <5I mm (.XX t. Mt m) 
.XX * ,13 mm {.XXX t .00$ 1^ 
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System Design Considerations 

The IVIJniature Fiber Optic Logic Linl< is guaranteed to worl< 
over tlie entire range of to 625 metres at a data rate of dc 
-5 IVIBd, witli arbitrary data format and typically less than 
25% pulse width distortion, if the Transmitter is driven with If 
= 40 mA, Ri = 82n. If it is desired to economize on power or 
achieve lower pulse distortion, then a lower drive current (If) 
may be used. The following example will illustrate the tech- 
nique for optimizing If. 

EXAMPLE: Maximum distance required = 250 metres. 
From Figure 2 the worst case drive current = 20 mA. From 
the Transmitter data — Vf = 1 .8V (max.). 



R1=^ 



If 



-Vf_ 5 — 1.8V 
20 mA 



= 160a 



The optical power margin between the typical and worst 
case curves ( Figure 2) at 250 metres is 4 dB, To calculate the 
worst case pulse width distortion at 250 metres, see Figure 8. 
The power into the Receiver is Prl + 4 dB = -20 dBm. 
Therefore, the typical distortion is 40 ns or 20% at 5 MBd. 

CABLE SELECTION 

The link performance specifications on the following page 
are based on using cables that contain glass-clad silica 
fibers with a 100 ^um core diameter and 140 /im cladding 
diameter This fiber type is now a user accepted standard 
for local data communications links (RS-458, Class I, Type 
B). The HFBR-1202 Transmitter and HFBR-2202 Receiver 
are optimized for use with the 100/140 jum fiber There is, 
however, no fundamental restriction against using other 
fiber types. Before selecting an alternate fiber type, several 
parameter need to be carefully evaluated. 



will significantly affect the optical power coupled into the 
fiber are as follows: 

a. Fiber Core Diameter. As the core diameter is increased, 
the optical power coupled increases, leveling off at about 
250 /xm diameter. 

b. Numerical Aperture (NA). As the NA is increased, the 
optical power coupled increases, leveling off at an NA of 
about 0.34. 

c. Index Profile (a). The Index profile parameter of fibers 
varies from 2 (fully graded index) to infinite (step index). 
Some gains in coupled optical power can be achieved at 
the expense of bandwidth, when a is increased. 

In addition to the optical parameters, the environmental 
performance of the selected fiber/cable must be evaluated. 
Finally, the ease of installing connectors on the selected 
fiber/cable must be considered. Given the large number of 
parameters that must be evaluated when using a non- 
standard fiber, it is recommended that the 100/140 /xm fiber 
be used unless unusual circumstances warrant the use of an 
alternate fiber/cable type. 

SMA STYLE CONNECTORS 

The HFBR-1 202/2202 is compatible with either the Type A or 
Type B SMA style fiber optic connector (see Figure 11). The 
basic difference between the two connectors is the plastic 
half-sleeve on the stepped ferrule tip of the Type B connec- 
tor. This step provides the capability to use a full length 
plastic sleeve to ensure good alignment of two connectors 
for an inline splice. Hewlett-Packard offers connectored 
cable that utilizes the Type A connector system because of 
the inherent environmental advantages of metal-to-metal 
interfaces. 



Typical Circuit Configuration 



NOTE: 

JT IS ESSENTIAL THAT A eVPASS CAPACfTOfi {0.01 mF to 0.1 fif 
CE«AMIC) BE CONNECTED FROM f tfi 2 TO PW 4 OF THE RECEIVER. 
TOTAL LEAD LENGTH BETWEEN BOTH ENDS OF THE CAPACITOR 
AND THE nm SHOULD NOT EXCEED 20 mm, 



SELECT Ri TOSETfjt 

HFBR-1202 
„ TRANSMITTER 




■ CABLE/CONNECTOR ASSEMBLY - 

Figure t. 
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Recommended operating Conditions 








f>araiii^t«r Symbol Mlo. 


Max. 


UnHs 


Reference 


TRANSMITTER 


Ambient Temperature 


Ta 


-40 


+85 


^C 




Peak Forward input Current 


If. pk 




40 


mA 


Note? 


Average Forward Input Current 


Ifav 




40 


mA 


Note? 


BECEfVER 


Ambient Temperature 


Ta 


-40 


+85 


°C 




Suppfy Voltage 


Voc 


4.76 


5,25 


V 




Fan Out (TTli 


N 




5 




Note 3, Fig. 1 


CABLE (see SMA connectored cable data sheet) 



System Performance 



■40° C to +85° C unless otherwise specified 



Parameter 


Symbol 


Mln.ti3 


Typ. 


Max, 


Units 


Conditions 


Reference 


Transmission Distance 


^ 


625 


1600 




Metres 




Fig. 2, Note 9 


Data Rate 

..Synchronous ; 




dc 




5 


IVtBaud 




Note 10 


. .Asynchronous . 




do 




2.5 


MBaud 




Note 10, Fig- 8 


Propagation Delay 
LOW to HIGH 


tPlH 




82 




nsec 


Ta = 26^C, 
Pr ^ -21 dBm 
If, pk - 15 mA 

12 =s ^ metre 


Fig, 7, 8, 9 


Propagation Delay . . 
HlOHtotOW 


tPHL 




55 




nsec 


System Pulse Width 
Distortion 


to 




27 




nsec 


8it Error Rate 


BER 






10-9 




Data Rate <5 MBmd 
Pb > -24 dBm (4juW) 








cc o 














- WORST C 


"/ 




TVPICAL/ 




- 


/ 




/ 


1 

oc 
-2 ^ 






/ 


f 


2 

m 
-3 > 

LU 

-4 == 
-5 






/ 






y 


/ 






/ 






-6 



400 800 1200 1600 

(i - LINK (CABLE) LENGTH - m 



NOMOGRAPH 
dBm -mW CONVERSION 

-100 
-90 
-80 
-70 



- 35 

— 30 



dBm -20- 



-24- 



-26 — 
-28 — 
-30- 



juW 



Figure 2. System Performance: HFBR-1202/HFBR-2202 with HP's 100/140 am fiber cable 
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HFBR-1202 TRANSMITTER 



HFBR-1202 TRANSMITTER 



Absolute Maximum Ratings 






Parameter 


Symbol 


Min, 


Max. 


Unit 


Rfererlbe 


: Storage Temperature 


Ts 


-55 


+85 


°C 




1 Operating Temperature 


T^^^^ 


•40 


+85 


-^c 


Note 1||i|| 


Lead 

Soldering 

Cycle 


Temp. 






+260 


°c 


Note 2 


Time 






10 


sec 


Forward 

Input 

Current 


Peak 


\P. PK 




40 


mA 


Note 7 


Average 


If.av 




40 


mA 


Reverse Input Voitage 


Vr 




2,5 


V 





L/sA/V\^AAA/VVVs 



fVVSAVVVVS/VVV 

Lvwwvvv\/\aa 



Ct= 



T rPr 



?- 



^VA^AA/V^AAAA^ 



Electrical/Optical Character 


S L 1 CS -40° C to +85° C unless otherwise specified 


Parameter 


SyMol 


Min. 


TypIH 


Max. 


Unit! 


Conditions 


F^iference 


Forward Voltage 


Vf 




1.5 


1,8 


V 


If = 40 mA 


Figure 5 


Forward Voltage 
Temperature Coefficient 


AVf/AT 




-0.91 




mV/^C 


If =^ 40 mA 


Figure 5 


Reverse Breakdown 
Voltage 


Vbr 


2.5 


4.0 




V 


Ir = 100M 




Numerical Aperture 


NA 




.34 










Optical Port Diameter 


Dt 




250 




jum 




Note 11 


Peal< Emission 
Wavelength 


Xp 




820 




nm 




Figure 6 


Peak Output Optical 
Power Coupled into 
HFBR-3000 Fiber 
Cable/Connector 
Assembly, 100/140 ium 


Pr 


*17 


-16 


-13 


dBm 


If ^ 40 mA 
Ta=^25*C 


Figure 3 
Notes 4,15 


20 


25 


50 


nW 


-18 




-12.3 


dBm 


If = 40 mA 
-40^C<Ta<85*C 


15,8 




59 


;.W 


Output Optical Power 
Coupled into 50/125 fim 
Fiber 


Pt 




-24 




dBm 


If- 40 mA 

Ta = 25°C 


Figure 3 
Notes 14,s15 




4 




mW 


Output Optical Power 
Coupled into Siecor 
100/140 jum Fiber Cable or 
Equivalent 


Pr 




-18 




dBm 


If = 40 mA 

Ta==25^C 


Figure 3 
Notes 15, 16 


Optical Power 
Temperature Coefficient 


APr/AT 




-,017 




dB/^C 




Figure 4 



Dynamic Characteristics -4o°c to +85° cumess otherwise specified 




Parameter 


Symbol 


mn. 


Typ.m 


Max. 


Units 


ciiliihs 


Reference 


Propagation Delay 
LOW to HIGH 


tPLH 




17 




nsec 


Ifpk = 10 mA 


Note 8 
Figure 7 


Propagation Delay 
HIGH to LOW 


tpHL 




6 




nsec 



Notes: 

1 . Typical data at Ta = 25° C, Vcc = 5.0V dc. 

2. 2.0 mm from where leads enter case. 

3. 8 mA load (5x 1.6 mA). RL = 560n. 

4. Measured at the end of 1.0 metre HP's 100/140 nm Fiber Optic Cable 
with large area detector and cladding modes stripped, terminated with 
the appropriate type of connector. This assembly approximates a 
Standard Test Fiber. The fiber NA is 0.28, measured at the end of 
greater than 300 metres length of fiber, the NA being defined as the 
sine of the half angle determined by the 10% intensity points. . 



Measured at the end of HP's 100/140 /xm Fiber Optic Cable with large 
area detector. 

When changing microwatts to dBm, the optical flux is referenced to one 
milliwatt (1000 mW). P (mW) 

Optical Flux, P (dBm ) = 10 log iooOmW 
Ifpk should not be less than 10 mA in the "ON" state. This is to avoid 
the long turn-on time that occurs at low input current. Ifav may be 
arbitrarily low, as there is no duty factor restriction. 



WARNING: OBSERVING THE TRANSIVIITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 
infrared output is radiologically safe; however, when 



viewed under magnification, precaution should be taken to 
avoid exceeding the limits recommended in 
ANSIZ136.1-1981. 
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HFBR/2202 RECEIVER 



Absolute Maximum Ratings 






Parameter 


Symbol 


Mjn, 


Max, 


Units 


Reference 


Storage Temperature 


Ts 


-55 


+85 


^C 




Operat'mg Temperature 


Ta 


-40 


+86 


'^C 




Lead 

Soldering 

Cycle 


Temp, 






+260 


'^C 


Note 2 


Time 






10 


sec 


Suppfy Voltage 


Vcc 


-0.5 


+7.0 


V 




Output Current 


lo 




25 


mA 




Output Voltage 


vo 


-0.5 


+18.0 


V 




Output Collector 
Power Dissipation 


PO, AV 




40 


mW 





HFBR/2202 RECEIVER 

rAAAAAAA^AA^/vl 



^^CPli 



-Vcc 

-DATA 



/^AAAAAAAAAAaJ 



^ 



=o : 



WVWWWWv^ 



Electrical/Optical Characteristics 



-40° C to +85° C and 4.75 < Vcc < 5.25 V 
unless otherwise specified. 



Parameter 


Symbol 


Mm. 


Typ.ni 


Max. 


Unlf$ 


Conditions 


Reference 


High Level Output 
Current 


fOH 




5 


250 


AtA 


Vo =- 18V 
pR < '40 dBm 




Low Level Output 
Voltage 


Vol 




0.4 


0.5 


V 


lo^BmA 
Pr > »24 dBm 




High Level Supply 
Current 


ICCH 




3.5 


6.3 


mA 


Vcc = 5.25 V 




Low Level Supply 
Current 


ICCL 




6,2 


10 


mA 


Vcc - 5.25 V 
Pr > -24 dBm 




Optical Port Diameter 


Or 




700 




MHI 




Note 12 


Numerical Aperture 


NA 




.32 










Dynamic Chara 


cterisi 


tics- 


40°Cto + 


85° C and 4.75 < Vcc < 5.25 V unless otherwise specified. 



Parameter 


Symbol 


Mm. 


TypJ^J 


Max, 


Units 


Conditions 


Reference 


input Power Level 
Logic HIGH 


Prh 






-40 
0.1 


dBm 
iuW 


Ap - 820 nm 


Notes 


input Power Level 
Logic LO\N 


Pni 


-25.4 




-11.2 


dBm 


Ta=^+26^C 


Fig. 4, 
Note 5 


2.9 




76 


ft\N 


-24 




-12.0 


dBm 


-40<Ta<85^C 


4.0 




63 


ptW 


Propagation Delay 
LOW to HIGH 


tPLHR 




65 




nsec 


Ta^25^C. pR--21dBm 


Note 8, 
Fig. 7 


Propagation Delay 
HIGH to LOW 


tPHLR 




49 




nsec 



Notes: 

8. Propagation delay through the system is the result of several 
sequentially-occurring phenomena. Consequently it is a combination of 
data-rate-limiting effects and of transmission-time effects. Because of 
this, the data-rate limit of the system must be described in terms of time 
differentials between delays imposed on falling and rising edges. 

As the cable length is increased, the propagation delays increase at 5 ns 
per metre of length increase. Data rate, as limited by pulse width distor- 
tion, is not affected by increasing cable length if the optical power level 
at the Receiver is maintained. 

9. Worst case system performance is based on worst case performance of 
Individual components: transmitter at +85° C, receiver at -40° C and cable 
at-20°C. 

10. Synchronous data rate limit is based on these assumptions: (ai 50% 
duty factor modulation, e.g. Manchester I or BiPhase (Manchester II i; 
(bi continuous data; (o PLL (Phase Locl< Loop i demodulation; (d) TTL 
threshold. 

Asynchronous data rate limit is based on these assumptions: (ai NRZ 
data; (bi arbitrary timing — no duty factor restriction; (o TTL threshold. 

The EYE pattern describes the timing range within which there is no 
uncertainty of the logic state, relative to a specific threshold, due to 
either noise or intersymbol (prop, delay) effects. 



11. Dt is measured at the plane of the fiber face and defines a diameter where 
the optical power density is within 10 dB of its maximum. 

1 2. Dr is the effective diameter of the detector image on the plane of the fiber 
face. The numerical value is the product of the actual detector diameter 
and the lens magnification. 

13. HP's 100/140 fim Fiber Cable is specified at a narrower temperature 
range, -20° C to 85° C. 

14. Measured at the end of 1 ,0 metre 50/125 fxm fiber with large area detector 
and cladding modes stripped, approximating a Standard Test Fiber. The 
fiber NA is 0.21 , measured at the end of a 2.0 metre length, the NA being 
defined as the sine of the half angle determined by the 5% of peak intensity 
points. 

15. Output Optical Power into connectored fiber cable other than HP's 
Fiber Optic Cable/Connector Assemblies may be different than speci- 
fied because of mechanical tolerances of the connector, quality of the 
fiber surface, and other variables. 

16. Measured at the end of 1.0 metre Siecor 100/140 nm fiber cable or 
equivalent, with large area detector and cladding modes stripped, termi- 
nated with the appropriate type of connector. This assembly ap- 
proximates a Standard Test Fiber. The fiber NA is 0.275, measured at the 
end of a 2.0 metre length, the N A being defined as the sine of the half angle 
determined by the 5% of peak intensity points. 
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Figure 3. Normalized Transmitter Output 
vs. Forward Current 
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Figure 4. Normalized Thermal Effects in 
Transmitter Output, Receiver Tiireshold, 
and Link Performance (Relative 
Tiireshold) 
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Figure 5. Forward Voltage and Current 
Characteristics for the Transmitter LED. 
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Figure 6. Transmitter Spectrum Normal- 
ized to the Pealc at 25° C 




Pr - RECEIVER POWER - dBm 

Figure 7. Propagation Delay through Sys- 
tem with One Metre of Cable 
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Figure 8. Worst-Case Distortion of NRZ 
EYE-pattern with Pseudo Random Data 
at 5 Mb/s. (see note 10) 
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RESISTOR VALUE AS NEEDED FOR 
- SETTING OPTICAL POWER OUTPUT 
FROM RECEIVER END OF TEST CABLE 
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Figure 9. System Propagation Delay Test Circuit and Waveform Timing Definitions 
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Typical Circuit Configuration 




d^^^^'^'^^^ywv 



PAa/vwna/^'^ 



AAAAA/VA/vl 
AAAAJf I 
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^ 



HFBR-1201 TRANSMITTER 



HFBR-2201 RECEIVER 



Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of dirt; 
methanol or Freon^"* on a cotton swab also works well. 



It is essential that a bypass capacitor (0.01 juF to 0.1 /uF 
ceramic) be connected from pin 2 to pin 4 of the receiver. 
Total lead length between both ends of the capacitor and 
the pins should not exceed 20 mm. 



Horizontal PCB Mounting 

Mounting at the edge of a printed circuit board with the 
locl< nut overhanging the edge is recommended. 

When bending the leads, avoid sharp be^.ds right where the 
lead enters the backfill. Use needle nose pliers to support 



the leads at the base of the package and bend the leads as 
desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 



MOUNTING HARDWARE: HFBR-420r 
1 EMI/ESD SHIELD 
1 1/4-32 NUT 

1 1/4 X. 005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 




(STANDARD 1/4 INCH "D" HOLE - RU PUNCH) 



2-56 SELF TAPPING SCREWS 
(METRIC EQUIV. M2.2 x 0.45) 
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HFBR-1202 TRANSMITTER 



1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 



1/4-36 UNS-2 A B 
THREAD 




|~13.75 (.550)-| 



HFBR-2202 RECEIVER 



1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 
PIN 1 



1/4-36 UNS-2 A 
THREAD 




1—13.75 (.550)— I 



TRANSMITTER PCB LAYOUT DIMENSIONS 



2.54 (.100) DIA. 
.625 ,.025) DIA. PIN CIRCLE ^SKgToLES FOR 

/ ^ \, / r ^Y^""^ EMI/ESD SHIELD 

"? Vr \ ~Tj< caseV I 

^ ^ (W"^ / TN 1.625 (.065) 

cVtH0d1--UX:J^ ^^ (.090) DIA. 

5.00 (.200) L q -Ki I 77.^» J CLEARANCE HOLES FOR 

MOUNTING BRACKET SCREWS 



-9.37 (.375)- 



RECEIVER PCB LAYOUT DIMENSIONS 

2.54 (.100) DIA. 
25) DIA. PIN CIRCLE ^-^^ <-062) DIA. 

^ini.i.c MOUNTING HOLES FOR 

EMI/ESD SHIELD 



.090) DIA. 
CLEARANCE HOLES FOR 
MOUNTING BRACKET SCREWS 




Figure 13. Mounting Dimensions 

DIMENSIONS IN MILLIMETRES (INCHES). 



Ordering Guide 



Transmitter: HFBR-1202 (SMA Connector Compatible) 

Receiver: HFBR-2202 (SMA Connector Compatible) 

Mounting 

Hardware: HFBR-4202 (SMA Connector Compatible) 
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HEWLETT 
PACKARD 



HIGH EFFICIENCY 

FIBER OPTIC 

TRANSMITTER 


HFBR-1204 



Features 

• OPTICAL POWER COUPLED INTO 100/140 txm 
FIBER CABLE 

—9.8 dBm Guaranteed at 25° C 
—7.4 dBm Typical 

• FACTORY ALIGNED OPTICS 

• RUGGED MINIATURE PACKAGE 

• COMPATIBLE WITH SMA CONNECTORS 



Description 



The HFBR-1204 Fiber Optic Transmitter contains an etched- 
weli 820 nm GaAIAs emitter capable of coupling greater 
than -10 dBm of optical power into HP's 100/140 )um SMA 
connectored cable assemblies. This high power level is 
useful for fiber lengths greater than 1 km, or systems where 
star couplers, taps, or in-line connectors create large fixed 
losses. 

Consistent coupling efficiency is assured by factory 
alignment of the LED with the mechanical axis of the 
package connector port. Power coupled into the fiber var- 
ies less than 5 dB from part to part at a given drive current 
and temperature. The benefit of this is reduced dynamic 
range requirements on the receiver. 

High coupling efficiency allows the emitters to be driven at 
low current levels resulting in low power consumption and 
increased reliability of the transmitter. Another advantage 
of the high coupling efficiency is that a significant amount 
of power can still be launched into smaller fiber such as 
50/125 /im (-19.1 dBm typ.). 

The HFBR-1204 transmitter is housed in a rugged miniature 
package. The lens is suspended to avoid mechanical con- 
tact with the active devices. This assures improved reliability 
by eliminating mechanical stress on the die due to the lens. 
For increased ESD protection and design flexibility, both 
the anode and cathode are insulated from the case. 



Mechanical Dimensions 



THREAD FtAT 



■^^pmmry^^^^pm'jy^^ 







HFBR-1204 is compatible with SMA style connectors. The 
low profile package is designed for direct mounting on 
printed circuit boards or through panels without additional 
heat sinking. A complete mounting hardware package 
(HFBR-4202) is available for horizontal mounting on PCBs, 
including a snap-on metal shield for harsh EMI/ESD en- 
vironments. 



-DETECTOR IC 




-TO-46 HEADER 



METAL CONNECTOR PORT 



Figure 1. Cross Sectional View 





PIN 


FUNCTION 


1 


ANODE 


2 


CATHODE 


3 


CASE 



D4MENSJ0WS tM MILLIMETRES <INCHES> 
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HFBR-1204 TRANSMITTER 



Absolute Maximum Ratings 






Parameter 


[Symbol 


Mln. 


Max. 


Unit 


Reference 


Storage Temperature 


Ts 


-55 


+85 


°C 




Operating Templrature i 


Ta 


-40 


+85 


^C 


Nile 4 


Lead 

Soldering 

Cycle 


Telfip. "1| 






+260 


°^ci 


Not#1 


Time 






10 


sec'' 


Forward 

Input 

Current 


Peak 


If, PK 




100 


mA 




Average 


If,av 




100 


mA 


Reverse Input Voltage 


Vr 




1.0 


V 




Voltage, Case-to-J unction 


Vc 




25 


V 





HFBR-1204 TRANSMITTER 



Laaaaa/wvnaaa 



^" 



LA^AAAAAAAAAA 



pAAVAAAAAAA/ 



Electrical/Optical Characteristics -40= 


C to +85° C unless otherwise specified 


Pararilter 


Symbol 


Min. 


Typit2i 


Max. 


Units 


Conditions 


Reference 


Forward Voltage 


Vf 


1.44 


172 


1.94 


V 


If =^ 100 mA 


Figure 2 


Forward Voltage 
Temperature Coefficient 


AVf/AT 




-0.54 




mV/'^C 


If = 100 mA 


Figure 2 


Reverse Breakdown 
Voltage 


Vbr 


TO 


3.1 




V 


Ir ^ 100 ^A 




Numerica! Aperture 


NA 




0.38 










Optical Port Diameter 


Dt 




250 




jum 




Note 3 


Peak Emission 
Wavelength 


Kp 




820 




nm 




Figure 6 


Peak Output Optical 
Power Coupled Into 
HFs 100/140 /im 
SMA Connectored 
Cable 


Pt 


-9.8 


-74 


-5.0 


dBm 


If = 100 mA 
Ta^25'^C 


Figure 3, 4 
Notes 4, 6, 
6.8 


105 


182 


316 


mW 


-1T2 




-4.2 


dBm 


If -100 mA 

-40° C<Ta< 85*^0 


76 




380 


juW 


Output Optical Power 
Coupled into 50/125 jum 
Fiber 


Pt 




-19.1 




dBm 


If =^ 100 mA 
Ta-26°C 


Figures, 4 
Notes 5, 7 


12 




juW 


Output Optical Power 
Coupled into Siecor 
100/140 /um Fiber Cable 
or Equivalent 


Pt 




-9.4 




dBm 


If = 100 mA 
Ta-25°C 


Figure 3, 4 
Notes 5, 11 


Optical Power 

Temperature Coefficient 

Case Isolation 

Resistance 

(Case to Pins 1 or 2) 


APt/AT 
RCASE 


1 


-.014 




mi 


If =^ 100 mA 
VcASE = 25 V 


Figure 3 


Thermal Resistance 


ejc 




90 




^c/w 




Note 9 


Rise Time, Fall Time 
(10 to 90%) 


tr.tf 




11 




nsec 




Figure 6 
Note 10 



WARNING: OBSERVING THE TRANSMITTER OUTPUT 
POWER UNDER MAGNIFICATION MAY CAUSE INJURY 
TO THE EYE. When viewed with the unaided eye, the 

Notes: 

1. 2.0 mm from where leads enter case. 

2. Typical data at Ta = 25° C. 

3. Dj is measured at the plane of the fiber face and defines a 
diameter where the optical power density is within 10 dB of the 
maximum. 

4. HP's 100/140 /xm fiber cable specified at a narrower temperature 
range, -20° C to 85° C. 

5. Output Optical Power into connectored fiber cable other than 
HP's Cable/Connector Assemblies may be different than specified 



infrared output is radiologically safe; however, when viewed 
under magnification, precaution should be taken to avoid 
exceeding the limits reconrimended in ANSI Z136.1-1981. 

because of mechanical tolerances of the connector, quality of 
the fiber surface and other variables. 
6. Measured at the end of 1.0 metre of HP's 100/140/im Fiber 
Optic Cable with large area detector and cladding modes 
stripped, terminated with the appropriate type of connector. 
This assembly approximates a Standard Test Fiber. The fiber 
NA is 0.28, measured at the end of greater than 300 metres 
length of fiber, the NA being defined as the sine of the half 
angle determined by the 5% intensity points. 
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Measured at the end of 1.0 metre 50/125 ^um fiber with large 
area detector and cladding modes stripped, approximating a 
Standard Test Fiber. The fiber NA is 0.21, measured at the 
end of a 2.0 metre length, the NA being defined as the sine 
of the half angle determined by the 5% of peak intensity 
points. 

When changing microwatts to dBm, the optical power is ref- 
erenced to 1 milliwatt (1000 /uW). 

Optical Power. P (dBm) = 10 log P (/Li W)/1 000 /xW 
Thermal resistance Is measured with the transmitter coupled 
to a connector assembly and mounted on a printed circuit 
board with the HFBR-4202 mounting hardware. 



10. Measured with a 1 mA pre-blas current and terminated Into 
a 50 ohm load. 

11. Measured at the end of 1.0 metre Slecor 100/140 jum fiber 
cable or equivalent, with large area detector and cladding 
modes stripped, terminated with the appropriate type of 
connector. This assembly approximates a Standard Test 
Fiber. The fiber NA Is 0.275, measured at the end of a 2.0 
metre length, the NA being defined as the sine of the half 
angle determined by the 5% of peak intensity points. 
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Figure 2. Forward Voltage and Current Characteristics 



r -1 



-1.5 






-60 -40 -20 20 40 60 80 100 
Tj - JUNCTION TEMPERATURE - °C 

Figure 3. Normaiized Tliermai Effects in Transmitter Output 
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Figure 4. Normalized Transmitter Output vs. DC Forward 
Current 
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Figure 5. Transmitter Spectrum Normaiized to tlie Peai( at 
25° C 



Ordering Guide 



Transmitter HFBR-1204(SMA Connector Compatible) 

Receiver HFBR-2202 (5 MBaud, SMA Connector) 

HFBR-2204 (40 Mbaud, SMA Connector 
Compatible) 



Mounting 

Hardware: HFBR-4202 (SMA Connector Compatible) 

Fiber Optic Cable •— see data sheets 
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High Speed Operation 

Rise and fall times can be improved by using a pre-bias 
current and "speed-up" capacitor. A 1 mA pre-bias current 
will significantly reduce the junction capacitance and will 
couple less than -34 dBm of optical power into the fiber 
cable. The TTL compatible circuit in Figure 7 using a 
speed-up capacitor will provide typical rise and fall times 
of 10 ns. 



IPEAK = 100 mA = 



Iavg = 78 mA = 



Vcc-Vf 
34.9n 
Vcc-Vf 
34.9 + ion 



HpeosaA 

PULSE 
GENERATOR 



"l-<vvvvwv^A^s 



_JVVVVWsWWv' 



SiUCOM 
AVAtANCHE 
PHOTODJODE 



SOU 
TEST 
HEAD 



HIGH SPEED 
OSCILLOSCOPE 



50 a 

LOAD 
RESISTOR 



Figure 6. Test Circuit for Measuring tr, tf 



34.9 n (1W) 




Figure 7. High Speed TTL Circuit 



Llnl< Design 

With transmitter performance specified as power in dBm 
into a fiber of particular properties (core size, NA, and 
index profile), and receiver performance given in terms of 
the power in dBm radiated from the same kind of fiber, 
then the link design equation is simply: 

(1)PT-£-ao=PR 

where 

Pt = transmitter power into fiber (dBm) 

J2 = fiber (cable) length (km) 

ao = fiber attenuation (dB/km) 

Pr = receiver power, from fiber, (dBm) 

For transmitter input current in the range from 10 to 100 
mA, the power varies approximately linearly: 



(2)PT=Po+10log(l/lo) 

where 

Po = transmitter power specification (dBm) at lo 
lo = specified transmitter current (100 mA) 
I = selected transmitter current (mA) 

To allow for the dynamic range limits of proper receiver 
performance, it is necessary that a link with maximum 
transmitter power and minimum attenuation does not 
OVERDRIVE the receiver and that minimum transmitter 
power with maximum attenuation does not UNDERDRIVE 
it. These limits can be expressed in a combination of the 
two equations above: 

(3) Po MAX + 10 log (ImAX/Io) - £ * aoMIN < Pr MAX 

(4) PoMIN + IOlog (ImIN/Io)- fi * aoMAX > Pr min 
where 

Po MAX, Po MIN = max., min. specified power from 
transmitter (dBm) at I = lo 

Imax, Imin = max., min. selected transmitter 

operating current (mA) 

Pr max, Pr min = max., min. specified power at 
receiver (dBm) 

aoMAX, aoMiN = max., min. attenuation (dB/km) 

A more useful form of these equations comes from solving 
them for the current ratio, expressed in dB: 

(5) 10 log (ImAX/Io) < Pr max - Po max + fi • aoMIN 

(6) 10 log (Imin/Io) > Pr min - Po min + £ • Q:oMAX 

These are plotted in Figure 8 as the OVERDRIVE LINE, 

and UNDERDRIVE LINE, respectively for the following 

components: 

HFBR-1204 Transmitter -11.2 < Pt < -4 dBm 

HFBR-2204 Receiver (25 MHz) -28.5 < Pr < 12.6 dBm 

HFBR-2204 Receiver (2.5 MHz) -35.5 < Pr < -12.6 dBm 

HP's 100/140 /xm Fiber Cable 4 < cxq < 8 dB/km 




8 -CABLE LENGTH- km 

Figure 8. Link Design Limits. 

These design equations take account only of the power 
loss due to attenuation. The specifications for the receiver 
and transmitter include loss effects in end connectors. If 
the system has other fixed losses, such as from directional 
couplers or additional in-line connectors, the effect is to 
shift both OVERDRIVE and UNDERDRIVE lines upward 
by the amount of the additional loss ratio. 
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HEWLETT 
PACKARD 



40 MBd MINIATURE 

FIBER OPTIC 

RECEIVER 


HFBR-2204 



Features 



DATA RATES UP TO 40 MBd 

HIGH OPTICAL COUPLING EFFICIENCY 

RUGGED, MINIATURE METAL PACKAGE 

COMPATIBLE WITH SMA STYLE 
CONNECTORS 

VERSATILE ANALOG RECEIVER OUTPUT 

25 MHz ANALOG BANDWIDTH 
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Applications 



• DATA ACQUISITION AND PROCESS CONTROL 

• SECURE DATA COMMUNICATION 

• EMC REGULATED SYSTEMS (FCC/VDE) 

• EXPLOSION PROOF SYSTEMS 

• WEIGHT SENSITIVE SYSTEMS (e.g., AVIONICS, 
MOBILE STATIONS) 

• VIDEO TRANSMISSION 



Description 



The HFBR-2204 Receiver is capable of data rates up to 
40 MBd at distances greater than 1km when used with 
cable and HFBR-1202/4 Transmitters. The HFBR-2204 Re- 
ceivers contains a discrete PIN photodiode and preamplifier 
IC. 



Mechanical Dimensions 






The signal from this simple analog receiver can be optimized 
for a variety of transmission requirements. For example, the 
circuits in Application Bulletin 73 add low-cost external 
components to achieve logic compatible signal levels op- 
timized for various data formats and data rates. 

Each of these fiber optic components uses the same rugged, 
lensed, miniature package. This package assures a consis- 
tent, efficient optical coupling between the active devices 
and the optical fiber. 

The HFBR-2204 Receiver is compatible with SMA style 
connectors! types A and B (see Figure 11 and HP's 
100/140 jum SMA connectored cable assemblies. HP's 
100/140 )um fiber optic cable can be ordered with or without 
connectors. 



HrBR-2204 RECEIVER 




III 



u 



1BJ 



1.9 ! ' 




DIMEHSIONS m MtLUMETRES (INCHeS} 

yNLES$ OTH£ftWlS£ SPCCIFiED, THE tOLERANCES ARE: 

.Xt .51 i«in<.XX± .02 IN) 

JXX ± 43 mm <.XXX i.005 {N} 



PIN 


FUNCTION 


1 


CASE - 


2 


SIGNAL 


3 


COMIVION 


4 


Vcc 
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Electrical Description 

The HFBR-2204 Fiber Optic Receiver contains a PIN photo- 
diode and low noise transimpedance pre-amplifier hybrid 
circuit with an inverting output (see note 10). The HFBR- 
2204 receives an optical signal and converts it ot an analog 
voltage. The output is a buffered emitter-follower Because 
the signal amplitude from the HFBR-2204 Receiver is much 
larger than from a simple PIN photodiode, it is less sus- 
ceptible to EMI, especially at high signal rates. 

The frequency response is typically dc to 25 MHz. Although 
the HFBR-2204 is an analog receiver, it is easily made 
compatible with digital systems (see Application Bulletin 
73). Separate case and signal ground leads are provided 
for maximum design flexibility. 

It is essential that a bypass capacitor (0.01 ^F to 0.1 /iF 
ceramic) be connected from Pin 4 (Vcc) to Pin 3 (circuit 
common) of the receiver. Total lead length between both 
ends of the capacitor and the pins should be less than 20 
mm. 



Mechanical Description 

The HFBR-2204 Fiber Optic Receiver is housed in a mini- 
ature package intended for use with HP's 100/140 )um SMA 
connectored cable assemblies. This package has important 
performance advantages: 

1. Precision mechanical design and assembly procedures 
assure the user of consistent high efficiency optical 
coupling. 

2. The lens is suspended to avoid contact with the active 
devices, thereby assuring improved reliability. 



3. The versatile miniature package is easy to mount. This 
low profile package Is designed for direct mounting on 
printed circuit boards or through panels without addi- 
tional heat sinking. 

A complete mounting hardware package is available for 
horizontal PCB applications, including a snap-on metal 
shield for harsh EMI/ESD environments. 
Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; Methanol or Freon on a cotton swab also works well. 
Note: 

When installing connectored cable on the optical port, do 
not use excessive force to tighten the nut. Finger tighten- 
ing is sufficient to ensure connectoring integrity, while 
use of a wrench may cause damage to the connector or 
the optics. 

System Design considerations 

For additional information, see Application Bulletin 73. 

OPTICAL POWER BUDGETING 

The HFBR-2204 Fiber Optic Receivers when used with the 
HFBR-1202 Fiber Optic Transmitter can be operated at a 
signalling rate of more than 40 MBd over a distance greater 
than 1000 metres (assuming BdB/km cable attenuation). 
For shorter transmission distances, power consumption can 
be reduced by decreasing Transmitter drive current. At a 
lower data rate, the transmission distance may be increased 
by applying bandwidth-filtering at the output of the HFBR- 



DETECTOR IC 



LENS CLIP 



FIBER 




_ CONNECTOR 
/ FERRULE 



rvwwww\A/vvvv 



Figure 1. Cross Sectional View 
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2204 Receiver; since noise is reduced as the square root of 
the bandwidth, the sensitivity of the circuit is proportionately 
improved provided these two conditions are met: 

a. input-referred noise of the follow on circuit is well below 
the filtered noise of the Receiver 

b. logic comparator threshold is reduced In the same pro- 
portion as the noise reduction 

As an example, consider a link with a maximum data rate of 
10 MBd (e.g., 5 Mb/s Manchester); this requires a 3 dB band- 
width of only 5 MHz. For this example, the input-referred rms 
noise voltage of the follow-on circuit is 0.03 mV. The equi- 
valent optical noise power of the complete receiver (Pno) is 
given by: 

Pno = [(Vn0)2 (B/Bo) + (Vn|)2J0.5 /Rp 



Vno 

Vni 

B 
Bo 

Rp 



= rms output noise voltage of the HFBR-2203/04 

with no bandwidth filtering 
= input-referred rms noise voltage of the follow-on 

circuit 
= filtered 3 dB bandwidth 
= Unfiltered 3dB bandwidth of the HFBR-2203/04 

(25 MHz) 
= optical-to-electrical responsivity (mV//xW) of the 

HFBR-2240 



minimum optical power budget of 1 1 .8 dB is obtained: 

[-18 dBm -3 dB -(-32.8 dBm)] = 11.8 dB 

Using 8 dB/km optical fiber, this translates into a minimum 
link length of 1475 metres (typical link power budget for this 
configuration is approximately 17.2 dB or 3130 metres with 
5.5 dB/km fiber). 

BANDWIDTH 

The bandwidth of the HFBR— 2204 is typically 25 MHz. 
Over the entire temperature range of -40° C to +85° C, the 
rise and fall times vary in an approximately linear fashion 
with temperature. Under worst case conditions, tr and tf may 
reach a maximum of 26 ns, which translates to a 3 dB band- 
width of: 



f3dB 



350 

tr 



350 
26 ns 



= 13.5 MHz 



The receiver response is essentially that of a single-pole 
system, rolling off at 6 dB/octave. In order for the receiver to 
operate up to 40 MBd even though its worst case 3 dB 
bandwidth is 13.5 MHz, the received optical power must be 
increased by 3 dB to compensate for the restricted receiver 
transmission bandwidth. 



Note that noise adds in an rms fashion, and that the square of 
the rms noise voltage of the HFBR-2204 is reduced by the 
bandwidth ratio, B/Bo. 

From the receiver data (Electrical/Optical Characteristics) 
taking worst-case values, and applying NO bandwidth filter- 
ing (B/Bo =1): 

PNO = 1(0.43)2+(0.03)2J0.5 mV = 0.094 juW or -40.3 dBm 
4.6 mV//iW 

To ensure a bit error rate less than 10-9 requires the signal 
power to be 1 2 times larger (+1 1 dB) than the rms noise as 
referred to the Receiver input. The minimum Receiver input 
power is then: 

Prmin = Pno + 1 1 dB = -29.3 dBm 

With the application of a 5 MHz low-pass filter, the band- 
width ratio becomes: 

B/Bo = 5 MHz/25 MHz = 0.2 

Note that 25 MHz should be used for the total noise band- 
width of the HFBR-2204. Inserting this value of the band- 
width ratio in the expressions for Pno and Prmin above 
yields the results: 

Pno = 0.042 juW or -43.8 dBm and Prmin = -32.8 dBm 

Given the HFBR-1202 Transmitter optical power Pj = 
-18 dBm at If = 40 mA, and allowing a 3 dB margin, a 



PRINTED CIRCUIT BOARD LAYOUT 

When operating at data rates above 10 MBd, standard PC 
board precautions should be taken. Lead lengths greater 
than 20 mm should be avoided whenever possible and a 
ground plane should be used. Although transmission line 
techniques are not required, wire wrap and plug boards are 
not recommended. 

OPERATION WITH HEWLETT-PACKARD 
TRANSMITTERS 

Hewlett-Packard offers two transmitters compatible with 
the HFBR-2204 Link performance with each transmitter is 
shown below for 25° C operation with HP's 100/140 /xm 
glass fiber cable. See product data sheets for further 
information. 





HFBR-1202 

-17 dBm 

Coupled OptJcal 

Power 


HFBR-1204 

*9»8 dBin 

Coypled Optical 

Power 


HFBR-2204 
-27 dBm Sensitivity 


1200 m 
40 MBd 


2100 m 
40 MBd 


HFBR-2204 
-32 dBm Sensitivity 


1800 M 
10 MBd 


2600 M 
10 MBd 
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HFBR-2204 RECEIVER 

Absolute Maximum Ratings 



HFBR-2204 RECEIVER 
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Parameter 


Symbol 


MIn. 


Max* 


Una 


Reference 


Storage Temperature 


Ts 


-55 


85 


°c 




Operating Terpperature 


Ta 


-40 


85 


^'C 


Note 9 


' Lead 
Soldering 
Cycle 


lip 
|iemp. 






260 


^c 


Note 1 


Time 






10 


sec 


Case Voltage 


VCASE 




25 


V 




Signal Pin Voltage 


VSIQNAL 


-0.5 


' 


V 




Supply Voltage 


Vcc 


-0.5 


7.0 


V 





^^ 



-CASE 
-COMMON 



awwaaaavaJ 



=0 : 



Electrical/Optlcal Characteristics 



WVWWWVW] 



-40° to +85° 0; 4.75 < Vcc 


< 5.25; Rload = 51 1 H unless otherwise specified 




Parameter 


Symbol 


MIn. 


Typt^l 


Max. 


Unit 


Conditions 


Reference 


Responsivitity 


Rp 


6.1 


7 


10.9 


mV/^W 


Ta-25^C 
at 820 nm 


Note 10 
Figure 3 


4.6 




12.3 


mV//xW 


-40<Ta<+85''C 


RMS Output 
Hoise Voltage 


Vno 




.30 


.36 


mV 


Ta=-25*^C, 


Figures 4, 7 




.43 


mV 


-40<Ta<85^C, 
Pm- juW 


PeaK Input Power 


Pr 






-12.6 


dBm 


Ta = 25^C 


Note 2 






55 


mW 






-14 


dBm 


-40<Ta^85^C 






40 


mW 


Output Impedance 


Zo 




20 




n 


Test Frequency - 
20 MHz 




DC Output Voltage 


Vodc 




J 




V 


Pin - /iw 




Power Supply Current 


Ice 




3.4 


6,0 


mA 


RlOAD = «> 




Equivalent N.A, 


NA 




.35 










Equivalent Diameter 


Dr 




250 




^m 




Note 3 


Equivalent Optical Noise 
Input Power 


Pn 




-43.7 


-40.3 


dBm 








.042 


.094 


/iW 



Dynamic Characteristics 



-40° C to +85° C; 4.75 < Vcc ^ 5.25; Rload = 5110, Cload = 1 3 pF unless otherwise specified 



Parameter 


Symbol 


Min. 


Typ.C^ 


Max. 


Units 


Conditions 


Reference 


Rise/Fall Time, 
10% to 90% 


tr,tf 




14 


19.5 


ns 


Ta = 25°C 

Pin === 10 jaW Peak 


Note 5 






26 


ns 


-40<Ta<85*C 


Figures 8, 9 


Pulse Width Distortion 


tpjii — tpib 






2 


ns 


PiH==40MWPeak 


Figure 9 


Overshoot 






4 




% 


Ta^25°C 


Notes 
Figures 8, 9 


Bandwidth 






25 




MHz 






Power Supply 

Rejection 

Ratio {Referred to 

Output) 


PSRR 




50 




dB 


at 2 MHz 


Note 7 
Figures 5, 6 



Notes: 

1 . 2.0 mm from where leads enter case. 

2. If Pin < 40 )uW, then pulse width distortion may increase. At Pin = 80 /zW and Ta = 
much as 100 ns pulse width distortion. 



0°C, some units have exhibited as 
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Notes (contJ: 

3. Dr is the effective diameter of the detector image on the plane of the 
fiber face. The numerical value is the product of the actual detector 
diameter and the lens magnification. 

4. Typical specifications are for operation at Ta = 25° C and Vcc = 5.0V. 

5. Input optical signal is assumed to have 10% — 90% rise and fall times 
of less than 6 ns. 

6. Percent overshoot is defined as: 

VPK-V100%^^Q0„^^ See Figure 16. 
Vioo% 



8. It is essential that a bypass capacitor (0.01 juF to 0.1 juF ceramic) be 
connected from pin 4 (Vcc) to pin 3 (circuit common) of the receiver. 
Total lead length between both ends of the capacitor and the pins 
should be less than 20 mm. 

9. HP's 100/140 fim fiber cable is specified at a narrower temperature , 
range, -20° C to 85° C. 

10. VouT = VoDC — (Rp X Pin). 



Output referred P.S.R.R. is defined as 

/VPOWER SUPPLY RIPPLE \ 

20 log (— ) 

\ VoUT RIPPLE / 



/^ ^, 


/ \ 


7 ^ 





400 480 560 640 720 800 880 960 1040 
X- WAVELENGTH -nm 

Figure 3. Receiver Spectral Response 
Normalized to 820 nm 
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Figure 4. Receiver Noise Spectral 
Density 
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Figure 5. Receiver Power Supply 
Rej. vs. Freq. 
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•►TO SPECTRUM ANALYZER 



^AA^AA^AAA^^ 

(RECEIVER """^ 

UNSHIELDED) 




HpgsesA 

SPECTRUM 
AfiAtVZeR 



Figure 6. Power Supply Rejection Test Circuit 



fAA/SAAA/VAA/yJ 



ctp 



HFBR-2204 

(CulS THE SUM OF A LOAD CAPACITOR AND 
INPUT CAPACITANCE OF THE ACTIVE PROBE) 



:J 



.01 /iF 



^Rl 
►5iin 



13pF 



HP 1120A 
600 MHz 
AOTPVE 




HP340^3A 
THUEBMS 
V0tTM£T6R 



Figure 7. RI\/IS Output Noise Voltage Test Circuit 
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(Cl IS THE SUM OF 
A LOAD CAPACITOR AND 
INPUT CAPACITANCE OF 
THE ACTIVE PROBE.) 



Figure 8. Rise and Fall Time Test Circuit 



RISE AND FALL TIMES 



PULSE WIDTH DISTORTION 





PULSE WIDTH DISTORTION = | tpHL - tpLH I 



Figure 9. Waveform Timing Definitions 
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HFBR-2204 RECEIVER 



RECEIVER PCB LAYOUT DIMENSIONS 



1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 



1/4-36 UNS-2A 
THREAD 




THREAD FLAT 



m 



- 13.75 (.550) - 




SMA STYLE CONNECTORS 



.625 (.025) DIA. 



PIN CIRCLE 1-55 (.062) DIA. 

, MOUNTING HOLES FOR 
EMI/ESD.SHIELD 




PCB EDGE 
DIMENSIONS IN'MILLIMETRES (INCHES). 



Figure 10. Mounting Dimensions 



TYPE A 

(Used in HP's SMA Connectored Cable Assemblies). 



TYPEB 

(Not Available from Hewlett-Packard) 




1/4-36UNS-2B 





Figure 11. Fiber Optic Connector Styles 
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Horizontal PCB Mounting 

Mounting at the edge of a printed circuit board with the 
locl< nut overhanging the edge is recommended. 

When bending the leads, avoid sharp bends right where the 
lead enters the backfill. Use needle nose pliers to support 



the leads at the base of the package and bend the leads as 
desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 



HFBR-2203: 1/4-32 NUT 
HFBR-2204: 1/4-36 NUT 




(STANDARD 1/4 INCH "D" HOLE- RU PUNCH) 



2-56 SELF TAPPING SCREWS 
(METRIC EQUIV.M2.2x 0.45) 



MOUNTING HARDWARE: HFBR-4202 (HFBR-2204) 
1 EMI/ESD SHIELD 
1 1/4-36 NUT 

1 1/4 X. 005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 



Ordering Guide 

Transmitter: HFBR-1202 (SMA Connector Compatible) 

HFBR-1204 (SMA Connector Compatible) 

Receiver: HFBR-2204 (SMA Connector Compatible) 



IVIounting 
Hardware: 



HFBR-4202 (SMA Connector Compatible) 
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HEWLETT 
PACKARD 



PIN PHOTODIODE 
FIBER OPTIC RECEIVER 



HFBR-2208 



Features 

• GUARANTEED PERFORMANCE: 

60 MHz Bandwidth at 5 V Reverse Bias 
Low Capacitance: Less than 1.6 pF 
0.29 A/W Minimum Responsivity 
Low Daric Current: Less than 500 pA 

• MATES DIRECTLY WITH SMA STYLE 
CONNECTORS 

• RUGGED, ISOLATED MINIATURE METAL 
PACKAGE WITH FACTORY ALIGNED OPTICS 



Applications 



HIGH SPEED FIBER OPTIC LINKS 

WIDE BANDWIDTH ANALOG FIBER OPTIC 

LINKS 

HIGH SENSITIVITY, LOW BANDWIDTH LINKS 

OPTICAL POWER SENSOR 



Description 



The HFBR-2208 Fiber Optic Receiver is a silicon PIN photo- 
diode mounted in a rugged metal package. Well suited for 
high speed applications, the HFBR-2208 Fiber Optic Re- 
ceiver has low capacitance and low noise. The high coupling 
efficiency of the miniature package provides a minimum of 
0.29 A/W responsivity. Receiver responsivity includes the 
optical power lost in coupling light from the fiber onto the 
PIN photodiode as well as the responsivity of the PIN 
photodiode itself. 

HFBR-2208 mates with SMA style connectors. 

The HFBR-2208 is a member of the family of transmitters 
and receivers which use the miniature package. HP also 
offers connectored and unconnectored 100/140 jum fiber 
cable in simplex and duplex configurations. 




-DETECTOR IC 
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Cross Sectional View 



Mechanical Dimensions 



HFBR-2208 SMA STYLE COMPATtBtE 




THHEAD FLAT 

X ^ .450 (.018) 
TVP. 



DIMENStONS m MfLUMETRES (tNCHES) 




PIN 


FUNCTION 


1 


CASE 


2 


ANODE 


3 


CATHODE 


4 


NC 
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HFBR-2208 PIN PHOTODIODE 



Absolute Maximum Ratings 






Parameier 


Syiiiit 


mn. 


WL, 


Units 


Pjpiference 


Storage Temperature 


Ts 


^5 


flII 


°C 




Operating Temperature 


Ta 


-65 


af* 


:.: «C 




Lead 

Soldering 

Cycle 


Temp. 


' 




S60 


""Q 


is(8!e1 


Time 






10 


sec 


Reverse Bias Voltage 


Vr 


-0.5 


50 


V 




Voltage, Case-to-J unction 


Vc 




100 


V 


Ni» 



HFBR-2208 PIN PHOTODIODE 

Lj\AAAAAAAAAA\ 



ANODE - 

CASE- 

CATHODE - 

NC - 



:l^ 



|^/vVSAA/VVV\AA/ 
L-AAAAAAAAAAAA 



^ 
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Electrical/Optical Characteristics 



-55° to +85° 0; Vr = 5 V; Pr = 


-20 dBm at 820 nm 


unless otherwise specified. Typical data at Ta = 25° 


C. 


Parameter 


Symbol 


MJn. 


Typ. 


Max. 


Unit 


Coniitions 


Reference 


Effective Optical Port 
DC Responsivity 


Rp 


0.29 


0.38 


0.40 


A/W 


HP's 100/140 Mm 

Fiber 

N.A. -0.3,g = 2 


Rg.t2.3,8 


Dark Current 


Id 




50 


500 


pA 


Ta-25°C 


PR ^OmW 
Vr = 20 V 


Fig. 4, 9 


Noise Equivalent Power 


NEP 






3.4 X 


w 
n/Hz 




Notes 


Total Capacitance 


Ct 




1.3 


1.6 


PF 




Fig. 5 


Series Resistance 


Rs 




6 


15 


n 






Equivalent N.A. 


NA 




04 










Equivalent Diameter 


Dr 




250 




i^m 




Notes 


Case Isolation Resistance 


RCASE 


1 






yo 


Vc ^ 100 V 


Note 2, fig. 9 



Dynamic Characteristics 



Ta = 25° C, Rload = 50 0, Pr = 


-20 dBm at 820 nm 


unless otherwise s 


pecified. 






Parameter 


Symbol 


(Vlln. 


Typ. 


IVIax. 


Unit 


Conditions 


Reference 


3 dB Bandwidth 


8W 


60 


100 




MHz 


Vr^SV 


Fig. 6, 7 
Fig. 10 


150 


250 




Vr = 20 V 


Rise/Fall Time (10-90%) 


tr,tf 




3.5 




ns 


Vr = 5V 


Note 4 


Relative Incremental 
Response 


ARp/Rp 




0.5 




% 


Pr < -20 dBm 
Vr==5V 


Fig. 8 
Note 6 



Notes: 

1. 2.0 mm from wiiere leads enter case. 

2. Vc (100 V) is applied simultaneously to Pin 2 and Pin 3 with 
respect to Pin 1. 

3. Dr is the effective diameter of the detector image on the 
plane of the fiber face. The numerical value is the product of 
the actual detector diameter and the lens magnification. 

4. Rise/Fall time is calculated from the equation: 



Thus: 



tr.tf = 



350 



3 dB BW (MHz) 



-ns 



For ik, f, Af) = (820 nm, 100 Hz, 6 Hz) where f is the fre- 
quency for a spot noise measurement and Af is the noise 
bandwidth, NEP is the optical flux required for unity signal/- 
noise ratio normalized for bandwidth. 



NEP = 



InZ/aT 
Rp 



where In/n/aTIs the bandwidth — normalized noise current 
computed from the shot noise formula: 
lN/\/Af= v/2qiD = 17.9x10-"' 5 yi^(A//Hz) where IpisnA. 
6. Relative incremental response is defined as: 



ARp 
Rp 



x100% = 



Rac(Pr) — RAC(-25d Bm) 
Rac (-25 dBm) 



■x100% 



where: 



where: 

Rac = Small signal AC (20 MHz, -30 dBm) response 

Pr = DC optical power incident on port. 
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Vr = 5 V; Pr = -20 dBm at 820 nm; Ta = 25°C unless otherwise specified. 
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Figure 1. Normalized Responsivity 
vs. Wavelength 
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- AMBIENT TEMPERATURE - 



Figure 2. Normalized Responsivity 
vs. Ambient Temperature 
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Vr - REVERSE VOLTAGE - V 

Figure 3. Responsivity vs. Reverse 
Voltage 
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Figure 4. Dark Current vs. Ambient 
Temperature 
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Figure 5. Capacitance vs. Reverse 
Voltage 



Vr - REVERSE VOLTAGE - V 

Figure 6. 3 dB Bandwidth vs. Reverse 
Voltage 
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Ta - ambient TEMPERATURE -°C 

Figure 7. Normalized Bandwidth vs. 
Ambient Temperature 




Pr - OPTICAL POWER - dBm 

Figure 8. Linearity Characteristic vs. 
Optical Power 
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HP 4145 

SEMICONDUCTOR 

PARAMETER 

ANALYZER 



TRANSMITTER 
HFBR-1204 









3dB 
OPTICAL 
COUPLER 

-n — ^^ — o- 



X 



-n-i 



vs, 



% 



PHOTODYNE 

150 
DETECTOR 






DUT 
HFBR-2208 



HP 100/140 pm 
FIBER OPTIC CABLE 



Figures. Test Set-up 



HP 8501 A 

STORAGE 

N0RMALI2ER 



HP 9836 
COMPUTER 



A; 



-N 



TV 



sz. 



HP8505A 
NETWORK 
ANALYZER 



HP 620SB 
DC SUPPLY 



7> 



Iz 



RFR A B HP8503A 
. S-PARAjVIETER 

TEST SET 



P0RT1 



PORT 2^ 



HP11600B 

TRANSISTOR 

FIXTURE 



HFBR-2208 



> 50n 



^^[ 




jvWvvW^'^ 



o 



HP^S^^ 

8447E^,^^^ 



BIAS 
NETWORK 



820 nm LASER DIODE 



;^^«r 



HP 100/140 Mm 
FIBER OPTIC CABLE 
(1 METRE LENGTH) 



HP 62168 
DC SUPPLY 



Figure 10. Bandwidth Measurement Set-up 



Mechanical Description 

The HFBR-2208 fiber optic receivers are housed in rugged 
metai pacl<ages intended for use with the SMA styie con- 
nectored fiber cables. The low profile package is designed 
for direct mounting on printed circuit boards or through 
panels without additional heat sinking. A flat on the 
mounting threads of the device is provided to prevent 
rotation in all mounting configurations and to provide an 
orientation reference for the pin-out. Hardware is available 
for horizontal mounting applications on printed circuit 
boards. The hardware consists of a stainless steel mounting 
bracket fastened directly to the printed circuit board with 
two stainless steel self-tapping screws and a nut and 
washer for fastening the device in the bracket. A metal 



shield which snaps directly on the mounting bracket is 
also available for unusually severe EMI/ESD environments. 
When mounted in the horizontal configuration, the overall 
height of the component conforms with guidelines allowing 
printed circuit board spacing on 12.7 mm (0.500) centers. 
A thorough environmental characterization has been per- 
formed on these products. The test data as well as informa- 
tion regarding operation beyond the specified limits is 
available from any Hewlett-Packard sales office. 

Good system performance requires clean port optics and 
cable ferrules to avoid obstructing the optical path. Clean 
compressed air often is sufficient to remove particles of 
dirt; methanol or Freon^** on a cotton swab also works well. 
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1/4 X .005 INCH WASHER 



MOUNTING BRACKET 




DIMENSIONS FOR BULKHEAD 
MOUNTING HOLE 

5.88 
(.235) 



(STANDARD 1/4 INCH "D" HOLE - RU PUNCH) 




2-56 SELF TAPPING SCREWS 
(METRIC EQUIV. M2.2 x 0.45) 



MOUNTING HARDWARE: HFBR-4202 (HFBR-2208) 
1 EMI/ESD SHIELD 
1 1/4-36 NUT 

1 1/4 X. 005 INCH WASHER 

2 2-56 SELF TAPPING SCREWS 
1 MOUNTING BRACKET 



Horizontal PCB Mounting 

IVlounting at the edge of a printed circuit board with the 
lock nut overhanging the edge is recommended. 

When bending the leads, avoid sharp bends right where 
the lead enters the backfill. Use needle nose pliers to sup- 
port the leads at the base of the package and bend the 
leads as desired. 

When soldering, it is advisable to leave the protective cap 
on the unit to keep the optics clean. 

Application information 

NOISE FREE PROPERTIES 

The noise current of the HFBR-2208 is negligible. This is 
a direct result of the exceptionally low leakage current, in 
accordance with the shot noise formula In = (2qlDAf)i/2. 
Since the leakage current does not exceed 500 picoamps 
at a reverse bias of 20 volts, shot noise current is less than 
9.8 X lO-is amp Hz-''/2 at this voltage. 

Excess noise is also very low, appearing only at frequen- 
cies below 10 Hz, and varying approximately as 1/f. When 
the output of the diode is observed in a load, thermal noise 
of the load resistance (Rl) is 1.28 x lO-^o (Rl)-''/^ x (Af)i/2 at 
25° C, and far exceeds the diode shot noise for load resist- 
ance less than 100 megohms. Thus in high frequency 
operation where low values of load resistance are required 
for high cut-off frequency, the HFBR-2208 contributes vir- 
tually no noise to the system. 

HIGH SPEED PROPERTIES 

High speed operation is possible since the HFBR-2208 has 
low capacitance and wide bandwidth at a low reverse bias. 



Qls QlN Qid >Rp ?^C| 



Figure 11. Photodiode Equivalent Circuit 



Is = Signal current == 0.38 AzA/iuW x Pr 
In = Shot noise current 

< 9.8 x 10-15 amps/Hzi/2 

Id = Dark current 

< 500 X lO-is amps at 20 V dc bias 

Rp = ioiin 
Rs = <50 n 

LINEAR OPERATION 

Operation of the photodiode is most linear when operated 
with a current amplifier as shown in Figure 12. 



// 



_r^H 



BIAS ^C^;; HFBR-2207/8 

(iFusED) Ty 






Rl =R2 

V0UT = Rl(lp+lD) 

?1 

* ^vouT 



-X-^J 



Figure 12. Linear Operation 



Lowest noise is obtained with Ec = 0, but higher speed 
and wider dynamic range are obtained if 5 < Ec < 20 volts. 
The amplifier should have as high an input resistance as 
possible to permit high loop gain. If the photodiode is re- 
versed, bias should also be reversed. 
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HFBR-2208 RECEIVER 



1.95 (.078) DIA. HOLES ACCEPT A 
2-56 SELF TAPPING SCREW 

PIN1 



1/4-36 UNS-2A 

thread" 




THREAD FLAT 



U-13.75(.550)— I 



SMA STYLE CONNECTORS TYPE A 

(Used on HP's 100/140 [xm fiber optic cable) 

- 1/4-36 UNS-2B 




RECEIVER PCB LAYOUT DIMENSIONS 



Top View 

PIN1 2.54 (.100) DIA, 



.625 (.025) DIA. 




PIN CIRCLE 1-55 (.062) DIA. 

MOUNTING HOLES FOR 
EMI/ESD SHIELD 

i 

1.625 (.065) 

rr ^\l 2.25 (.090) DIA. 

CLEARANCE HOLES FOR 
MOUNTING BRACKET SCREWS 

PCB EDGE 



SMA STYLE CONNECTORS TYPE B 

(Type B is not available from HP) 



1/4-36UNS-2B 





DIMENSIONS IN MILLIMETRES (INCHES). 



Or(Jerlng Guide 



Receivers: 



HFBR-2208 (SMA Connector Compatible) 



Transmitters: HFBR-1202 



(see data sheets) 



IVIounting 
Hardware: 



HFBR-1204 

HFBR-4202 (SMA Connector Compatible) 



Fiber Optic Cable 



Hewlett-Packard offers connectored or unconnectored 
100/140 )um fiber cables in simplex or duplex configura- 
tions. See data sheets for details. 
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Optocouplers 



Hewlett-Packard's original approach toward integrated 
output detectors provides performance not found in 
conventional phototransistor output devices. A family 
of optocouplers has been established to provide reliable, 
economical, high performance solutions to problems 
caused by ground loops and induced common mode 
noise for both analog and digital applications in 
commercial, industrial, and military products. 

This family spans a wide range of capabilities. Device 
selections include: programmable AC/DC power 
sensing input with logic output; speeds up to 40 
Mbit/s; CTR gains as high as 2000% and input 
currents as low as 0.5 mA. We also have available 
highly linear optocouplers that are useful in analog 
applications, a unique integrated-input optically 
coupled line receiver that can be connected directly to 
twisted pair wires without additional circuitry, and 
optocouplers that provide complete isolated transmit 
and receive functions for a 20 mA current loop. 

Many of these devices are available in dual channel 
versions as well as in hermetic 8 and 16 pin DIP 
packages. For military users, Hewlett-Packard's 
established, and DESC recognized hi-rel capability 
facilitates economical, hi-rel purchases. 



Plastic Optocouplers 

Put an end to erroneous data, false control signals, and 
damaged circuits with HP's line of high-performance 
plastic optocouplers. There are five basic families of 
optocouplers to choose from: high-speed logic gate, 
high-speed transistor output, high-gain, AC/DC to 
logic interface, and 20 mA current loop. All plastic 
optocouplers are UL approved, and are available with 
high- voltage (2,500 Vac) and surface mount options. 

New this yiear are seven optocouplers featuring 
improved common mode noise rejection capabilities. 
The HCPL-2211, HCPL-2212, HCPL-2232, HCPL- 
2411, HCPL-2611, HCPL-2612, and the HCPL-4661 all 
provide at least 3,500 V/jus isolation with a Vcm of 300 
V. We are able to provide this enhanced performance 
through a breakthrough in the design of the internal 
Faraday shield. 

Also new this year is the availability of quality and 
reliability data sheets, which are updated quarterly. 
This data has helped many of our customers eliminate 
incoming inspection by knowing our actual outgoing 
quality levels. Please call your local HP sales office for 
more information about these programs. 
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Hermetic Optocouplers 

Choose from Hewlett-Packard's broad line of high 
performance 8 and 16 pin hermetic optocouplers to 
meet your military, aerospace and high rehability 
applications. There are three basic families of 
optocouplers to select from in each package 
configuration. The 8 pin dual in-line package (DIP) 
features: high speed logic gates, high gain, and AC/DC 
to logic interface devices. The 16 pin DIP contains: 
high speed transistor, high speed logic gate, and high 
gain devices. Most 8 pin devices allow a choice of either 
single or dual channels. The 16 pin units consist of 
three dual channel and one four channel devices. 

New this year for all devices manufactured from this 
line is our recendy acquired hybrid line certification 
and qualification to MIL-STD-1772. In addition to the 
added value obtained from purchasing hi-rel tested 
parts to MIL-STD-883 Class B or S, line certification 
assures our customers of continuing assembly 
compliance to approved manufacturing processes and 
procedures under the watchful eye of periodic DESC 
audits. 



Also new this year are eight logic gate, and two AC/DC 
to logic interface units in the 8 pin DIP. And, to give 
you added protection for common mode, we now 
include a shield on the detector die of all 16 pin DIP 
devices. 
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High-Speed Logic Gate Optocouplers 



Device 



Description 



Applicationni 



Typical 

Data Rate 

INRZl 



Guaran- 
teed 
CiVIR 



Specified 

input 

Current 



Witiistand Test 
Voltage 



Standard* Option 010*' 



No. 



ANODE [2 
CATHODE [3 

s 



? 



SVcc 

-(D>I]V0UT 

5]GND 



ANODE [I 
CATHODE E 



^^ 



VccS 



CI 

ANODE [I- 

CATHODE [I - 

K 



VccB 

i_GM|] 



HCPL-2200 



3 State Output 
Low Input Current 
Optically Coupled 
Logic Gate 
Vcc = 20 V Max. 



High Speed Logic 
Ground Isolation 
LSTTL, TIL, CMOS 
Logic Interference 



5Mbit/s 



1000 V/mS 

@ 
VcM = 50V 



1.6 mA 



3000 Vdc 



2500 V ac 



HCPL-2201 
HCPL-2202 



Low Input Current 
Optically Coupled 
Logic Gate 
Vcc = 20 V Max. 



1000 V/ MS 

@ 
VcM = 50V 
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HCPL-2211 
HCPL-2212 



Motor Controls 
Switch-mode Power 
Supplies Electrically 
Noisy Environments 



5000 V/ MS 

@ 
VcM = 300V 



ANODE I [I - 
CATHODE 1 d ■ 
CATHODE 2 [3 ; 

ANODE Z [4 ■ 



SVcc 



nLi>I]Vo2 



HCPL-2231 



IJGND 



HCPL-2232 



Dual Channel Low 
Input Current 
Optically Coupled 
Logic Gate 
Vcc = 20 V Max 



High Speed Logic 
Ground Isolation 
LSTTL, TTL, CMR 
Logic Interface 



5 M bit/s 



1000 V/mS 

@ 
VcM = 50V 



1.8 mA 



3000 V dc 



2500 V ac 
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Motor Controls 
Switch-mode Power 
Supplies Electrically 
Noise Environments 



5000 V/ MS 

@ 
VcM = 300 V 



E 

ANODE [2 
CATHODE [3- 

s 



r-SVcc 
' Hgnd 



HCPL-2300 



Very Low Input 
Current, High Speed 
Optocoupler 



High Speed, Long 
Distance Line 
Receiver, Computer 
Peripheral Interfaces 
CMOS Logic Interface 



8 M bit/s 



100 V/mS 

@ 
VcM = 50V 



0.5 mA 



3000 Vdc 



2500 V ac 
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ANODE [2 a/; 
CATHDDEg^^ 

s 



SVcc 
gvo 

5]GN0 



HCPL-2400 



HCPL-2411 



20 MBaud, High 
Common Mode 
Rejection, Optically 
Coupled Logic Gate 
3 State Output 



Very High Speed 
Logic Isolation 
A/0 and Parallel 
to Serial Conversion 



4.0 M bit/s 



1000 V/mS 

@ 
VcM = 50V 



4.0 mA 



3000 V dc 
9^ 



2500 V dc 
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Motor Controls 
Switch-mode Power 
Supplies Electrically 
Noise Environments 



5000 V/m 

@ 
VcM=300V 



E 

ANODE [2- 
CATHDDEd- 



3 Vcc 
Hgno 



6N137 



Optically Coupled 
Logic Gate 



Line Receiver, High 
Speed Ground 
Isolation 



10 m bit/s 



>100 V/ms 

VcM = 10V 

(Typical) 



5.0 mA 



3000 V dc 



2500 V ac 
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E 

ANODE [2- 
CATHODEg- 

s 



^^ 



I] Vcc 
11 Ve 



HCPL-2601 



IVOUT 

Hgnd 



High Common Mode 
Rejection, Optically 
Coupled Logic Gate 



High Speed 
Logic Ground 
Isolation 



10 M bit/s 



1000 V/ms 

@ 
VcM = 50V 



5.0 mA 



3000 V dc 



2500 V ac 
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HCPL-2611 



Motor Controls 
Switch-mode Power 
Supplies Electrically 
Noisy Environments 



5000 V/mS 

@ 
VcM=300V 




HCPL-2602 



Optically Coupled 
Line Receiver 



Replace Conventional 
Line Receivers 



10 M bit/s 



1000 V/ MS 

@ 
VcM = 50V 



5.0 mA 



3000 V dc 



2500 V ac 
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HCPL-2612 



Electrically Noisy 
Environments 



5000 V/mS 

@ 
VcM=300V 



*Standard Parts meet the UL1440 V ac test for 1 minute. 
**Option 010 parts meet the UL 2500 V ac test for 1 minute. 
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High-Speed Logic Gate Optocouplers 














Device 


Description 


ApplicationMl 


Typical 

Data Rate 

[NRZl 


Guaran- 
teed 
Ratio 


Specified 

Input 

Current 


Withstand Test 
Voltage 


Page 
No. 


Standard* 


Option GIG** 








HCPL-2630 


Dual Channel 
Optically Coupled 
Gate 


Line Receiver, High 
Speed Logic Ground 
Isolation 


10 M bit/s 


>100 V//iS 

@ 

VcM = 10V 

(Typical) 


5.0 mA 


3000 V dc 


2500 V ac 


9-49 


ANOOEiQ 
CATHOOEid 
CATHODEzd 

ANODEzd 


^.^ 

^-^ 


UVcc 
UVoz 

Dgno 














HCPL-2631 


Dual Channel, 
High Common Mode 
Rejection, Optically 
Coupled Logic Gate 


High Speed 
Logic Ground 
Isolation 


10 M bit/s 


1000 V/mS 

@ 
VcM = 50V 


5.0 mA 


3000 Vdc 


2500 V ac 
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ANOOEiQ 
CATHOOEid 
CATHOOEzd 

ANOOEzS 




l]Vcc 

3 Vol 

UVk 
5]GN0 


HCPL-4661 


Motor Controls 
Switch-mode 
Power Supplies 
Electrically Noisy 
Environments 


5000 W/xS 

@ 
VcM=300V 









^Standard Parts meet the UL1440 V ac test for 1 minute. 
**Option 010 parts meet the UL 2500 V ac test for 1 minute. 



High-speed Transistor Output Optocouplers 














Device 


Description 


Applicationin 


Typical 

Data Rate 

INRZ) 


Current 

Transfer 

Ratio 


Specified 
Input 
Current 


Witlistand Test 
Voltage 


Page 
No. 


Standard* 


Option 010** 






iVcc 
DVb 
iVo 

Dgno 


6N135 


Transistor Output 


Line Receiver, Analog 
Circuits, TTL/CMOS, 
TTL/LSTTL Ground 
Isolation 


1 M bit/s 


7% Min. 


16 mA 


3000 V dc 


2500 V ac 
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Q 

ANODE d 
CATHOOE [3 

G 


^k 


6N136 


19% Min. 






HCPL-4502 


Pin 7 Not Connected 




HCPL-2502 




15-22% 


SL5505 


Telephone circuits, 
Approved by CNET 


1 M bit/s 


15% Min. 
40% Max. 


16mA 


1500 Vdc 
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UVcc 

3 Vol 

6]V02 

5]GN0 


HCPL-2530 


Dual Channel 
Transistor Output 


Line Receiver, Analog 
Circuits, TTL/CMOS, 
TTL/LSTTL Ground 
Isolation 


1 M bit/s 


7% Min. 


16 mA 


3000 Vdc 


2500 V ac 
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anodeiQ; 

CATHOOEid 

CATHODEzil 

ANOOEzd 




HCPL-2531 


19% Min. 







High Gain Optocouplers 



Device 



Description 



ApplicationMl 



Typical 

Data Rate 

INRZ) 



Current 

Transfer 

Ratio 



Specified 
input 
Current 



Witlistand Test 
Voltage 



Standard* Option 010' 



Page 
No. 



G 


r 


UVcc 


ANODE (1 


^1 r 


HVb 


CATHOOE [3 


^^r 


HVo 


E 


^ 


IGNO 



6N138 



Low Saturation 
Voltage, High Gain 
Output. Vcc = 7VMax. 



Line Receiver, Low 
Current Ground 
Isolation. TTL/TTL, 
LSTTL/TTL. 
CMOS/TTL 



100k bit/s 



300% Min. 



1.6 mA 



3000 V dc 



2500 V ac 



9-67 



6N139 



Low Saturation 
Voltage, High Gain 
Output, Vcc = 18 V 
Max. 



Line Receiver. Ultra 
Low Current Ground 
Isolation, CMOS/ 
LSTTL. CMOS/TTL. 
CMOS/CMOS 



400% Min. 



0.5 mA 




HCPL-2730 



HCPL-2731 



Dual Channel. High 
Gain, Vcc = 7VMax. 



Dual Channel, High 
Gain. Vcc = 18 V Max. 



Line Receiver, Polarity 
Sensing, Low Current 
Ground Isolation 



0.5 mA 



3000 V dc 



2500 V ac 
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ANOOeE; 
CATHOOE [2 



1% 



m 



Dvb 

UVo 

Dgno 



4N45 



Darlington Output 
Vcc = 7VMax. 



AC Isolation. Relay- 
Logic Isolation 



3I< bit/s 



250% Min. 



1.0 mA 



4N46 



Darlington Output 
Vcc = 20 V Max. 



0.5 mA 



3000 V dc 



2500 V ac 



9-75 



9-5 



AC/DC to Logic Interface Optocoupler 











Description 


Application^ 


Typical 
Data Rates 


input 
Ttiresiiold 
Current 


Output 
Current 


Wittistand Test 
Voltage 


Page 
No. 


Device 


Standard* 


Option 010** 








HCPL-3700 


AC/DC to Logic 
Threshold Sensing 
Interface Optocoupler 


Limit Switch 
Sensing, Low Voltage 
Detector, Relay 
Contact Monitor 


4 KHz 


2.5mATH+ 
1.3mATH- 


4.2 mA 


3000 V do . 


'2500 Vac 


9-79 


1[ 
2[ 
3[ 
4[ 


m 


]8 

]7 
]6 
]5 


& 









20 mA Current Loop Optocouplers 



Device 



Description 



AppiicationlM 



Typical 
Data Rates 



Input 
Char- 
acteristics 



Output 
Char- 
acteristics 



Withstand Test 
Voltage 



Standard* Option 010** 



Page 
No. 





HCPL-4100 



Optically Coupled 
20 mA Current Loop 
Transmitter 



HCPL-4200 



Optically Coupled 
20 mA Current Loop 
Receiver 



Isolated 20 mA 
Current Loop in: 

• Computer 
Peripherals 

• Industrial 
Control Equipment 

• Data 
Communication 
Equipment 



20 kBd (at 
400 metres) 



TTL/CMOS 



27 V Max. 

Compliance 

Voltage 



3000 V dc 
9CL 



2500 V ac 



9-85 



6.5 mA 

Typ. 

Threshold 

Current 



3 State 
Output 



9-93 



Optocoupler Options 



Option 


Description 




010 


Special construction and testing to ensure the capability to withstand 2500 V ac input to output for one minute. Testing is 
recognized by Underwriters Laboratories, Inc. (File No. E55361). This specification is required by U.L. in some applications 
where working voltages can exceed 220 V ac. 


9-9 


100 


Surface mountable optocoupler in a standard sized dual-in-line package with leads trimmed (butt joint). Provides an 
optocoupler which is compatible with surface mounting processes. 


9-10 



*Standard Parts meet the UL1440 V ac test for 1 minute. 
**Option 010 parts meet the UL 2500 Vac test for 1 minute. 
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8 Pin Dual-ln-Line Package 
High-Speed Logic Gate Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

[NRZJ 



Common 
IVIode 



Input 
Current 



Withstand 
Test 



Page 
No. 



i[ lavcc 

2f;P^': [F)]7Vo 
4[ ' — ]5GND 



1[ 



4[ 



^1 



.>iD- 



]8Vcc 
]7Voi 
]6Vo2 
]5 6N0 



HCPL-5200 



Single Cliannel, 
Hermetically Sealed 
Wide Supply Voltage 
Optocoupler 



High Speed Logic 
Ground Isolation, 
LSTTL, TIL, CMOS 
Logic Interface 



5 M bit/s 



1000 V/ms 



6.0 mA 



500 Vdc 



9-102 



HCPL-5201 



MIL-STD-883 
Class B 



Military/High 
Reliability 



HCPL-5230 



Dual Channel, 
Hermetically Sealed 
Wide Supply Voltage 
Optocoupler 



High Speed Logic 
Ground Isolation, 
LSTTL, TTL, CMOS 
Logic Interface 



9-108 



HCPL-5231 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



1[ 



4[ 



3[^^|S 



]8Vcc 
]7Ve 
]6Vo 
]5GND 



HCPL-5400 



Single Channel 
Hermetically Sealed 
High Speed 
Optocoupler 



High Speed Logic 
Isolation, A/D and 
Parallel/Serial 
Conversion 



40 M bit/s 



500 y/fiS 



9.0 mA 



500 Vdc 



9-114 



HCPL-5401 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



.^ID- 



-^^ 



]8Vcc 
]7Voi 
]6Vo2 
]5GND 



HCPL-5430 



Dual Channel 
Hermetically Sealed 
High Speed 
Optocoupler 



High Speed Logic 
Isolation, Communi- 
cations, Networks, 
Computers 



9-120 



HCPL-5431 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



High Gain Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

(NRZ) 



Current 

Transfer 

Ratio 



Specified 

Input 

Current 



Withstand 

Test 

Voltage 



Page 
No. 



¥ 



]8Vcc 
]7NC 
]6Vo 
]5GND 




]8Vcc 
17 Vol 
]6Vo2 
]5GND 



HCPL-5700 



Single Channel 
Hermetically Sealed 
High Gain Optocoupler 



Line Receiver. Low 
Current Ground 
Isolation, TTL/TTL, 
LSTTL/TTL, CMOS/TTL 



60k bit/s 



200% Min. 



HCPL-5701 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



HCPL-5730 



Dual Channel 
Hermetically Sealed 
High Gain Optocoupler 



Line Receiver, Polarity 
Sensing. Low Current 
Ground Isolation 



HCPL-5731 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



0.5 mA 



500 V dc 



9-126 



9-130 



AC/DC to Logic Interface Optocoupler 



Device 


Description 


Application 


Typical 
Data Rate 


Input 

Threshold 

Current 


Output 
Current 


Withstand 

Test 

Voltage 


Page 
No. 








HCPL-5760 


Single Channel 
Hermetically Sealed 
Threshold Sensing 
Optocoupler 


Limit Switch 
Sensing, Low Voltage 
Detector Relay 
Contact Montitor 


10 kHz 


2.5 mA TH^ 
1.3mATH- 


2.6 mA 


500 V dc 


9-134 


K 
2[ 
3[ 
4[ 


mi 


IBVcc 
]7NC 
161/0 

i^GNn 




HCPL-5761 


MIL-STD-883 
Class B Part 


Military/High 
Reliability 









16 Pin Dual In-Line Package 

High Speed Transistor Optocouplers 



Device 


Description 


Application 


Typical 

Data Rate 

(NRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Witlistand 

Test 
Voltage 


Page 
No. 








4N55 


Dual Channel 
Hermetically Sealed 
Analog Optical 
Coupler 


Line Receiver. 
Analog Signal 
Ground Isolation. 
Switching Power 
Supply Feedback 
Element 


700k bit/s 


9% Min. 


16 mA 


1500 Vdc 


9-140 


Q 
d 
E 
S 

[6 

Q 


1 


_ 


1 

i 

i 
IS 
13 

9] 


*;-C4i 


4N55/883B 


MIL-STD-883 
Class B Part 


Military/High 
Reliability 









High Speed Logic Gate Optocouplers 



Device 



Description 



Application 



Typical 

Data Rate 

(NRZ) 



Common 
Mode 



Specified 

Input 

Current 



Withstand 

Test 
Voltage 



Page 
No. 



i 

iVcc 

>-i4lvoi 

u 

01 

-jgcNo 
U 



6N134 



Dual Channel 
Hermetically Sealed 
Optically Coupled 
Logic Gate 



Line Receiver. 
Ground Isolation for 
High Reliability 
Systems 



10M bit/s 



lOOOV/juS 



10 mA 



1500 Vdc 



9-145 



8102801EC 



DESC Approved 
6N134 



Military/High 
Reliability 



9-149 




HCPL-1930 



Dual Channel 
Hermetically sealed 
High CMR Line 
Receiver Optocoupler 



Line receiver, High 
Speed Logic Ground 
Isolation in High 
Ground or Induced 
Noise Environments 



10M bit/s 



lOOOV/iuS 



10 mA 



1500 Vdc 



9-153 



HCPL-1931 



MIL-STD-883 
Class B Part 



Military/High 
Reliability 



High Gain 


Optocouplers 














Device 


Description 


Application 


Typical 

Data Rate 

(NRZ) 


Current 

Transfer 

Ratio 


Specified 

Input 

Current 


Wittistand 

Test 

Voltage 


Page 
No. 








6N140A 
(6N140) 


Hermetically Sealed 
Package Containing 
4 Low Input Current. 
High Gain Optocouplers 


Line Receiver, Low 
Power Ground 
Isolation for High 
Reliability Systems 


100k bit/s 


300% Min, 


0.5 mA 


1500 Vdc 


9-159 


n 
[I 

Q 
E 

[5 

[I 
c 
II 




iVcc 
iVo, 

igvo3 

iGND 
9] 


8302401EC 


DESC Approved 
6N140A 


Military/High 
Reliability 


9-163 


6N140A/883B 
(6N140/883B) 


MIL-STD-883 
Class B Part 


Use 8302401 EC 
in New Designs 


9-159 
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HEWLETT 
PACK/sffiD 



OPTOCOUPLER OPTION 

FOR 2500 vac/ 

1 MINUTE REQUIREMENT 



OPTION 010 



Features 

• SPECIAL CONSTRUCTION AND TESTING 

• UL RECOGNITION FOR 2500 V ac/1 MINUTE 
REQUIREMENT (FILE NO. E55361) 

• AVAILABLE FOR ALL PLASTIC OPTOCOUPLERS 
o 480 V ac LINE VOLTAGE RATING 



DEVICE MARKING 




TYPE NUMBER 
DATE CODE 

RECOGNITIOW 
OPTION CODE 



Description 



Option 010 consists of special construction on a wide range 
of Hewlett-Pacl<ard plastic optocouplers. After assembly, 
each unit is subjected to an equivalent electrical perfor- 
mance test to insure its capability to withstand 2500 Vac 
input to output for 1 minute. This test is recognized by 
Underwriters Laboratory as proof that these components 
may be used in many high voltage applications. 



Applications 



The 2500 Vac/1 Minute dielectric withstand voltage is 
required by Underwriters Laboratory when components are 
used in certain types of electronic equipment. This require- 
ment also depends on the specific application within the 
equipment. Some applicable UL documents are listed 
below. 



UL Spec. 




Number 


Specification Title 


1577 


Standard for Optical Isolators 




Applications 


114 


Appliance and Business Equipment 


347 


High Voltage Industrial Control 




Equipment 


478 


Information Processing and Business 




Equipment 


508 


Industrial Control Equipment 


544 


Medical and Dental Equipment 


698 


Industrial Control Equipment for Use in 




Hazardous Locations 


773 


Plug-in, Locking Type Photocontrols 


913 


Intrinsically Safe Apparatus and 




Associated Apparatus 


916 


Standard for Energy Management 




Equipment 


1012 


Power Supplies 


1244 


Electrical and Electronic Measuring and 




Testing Equipment 


1410 


Television and Video Products 



Specifications 



All specifications for optocouplers remain unchanged when 
this option is ordered. The 2500 Vac/1 Minute capability is 
validated by a factory 3200 Vac/1 Second dielectric voltage 
withstand test 

Ordering information 

To obtain this high voltage capability on plastic opto- 
couplers order the standard part number and Option 010. 

Examples: 

6N135 HCPL-3700 

Option 010 Option 010 

This option is currently available on all standard catalog 
plastic optocouplers except SL5505. 
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E^^ 



HEWLETT 
PACKARD 



SURFACE MOUNT OPTION 
FOR OPTOCOUPLERS 



OPTION 100 



Features 



SURFACE MOUNTABLE 

Leads Trimmed for a Butt Joint Connection 

COMPATIBLE WITH VAPOR PHASE REFLOW AND 
WAVE SOLDERING PROCESSES 

MEETS ALL ELECTRICAL SPECIFICATIONS OF 
CORRESPONDING STANDARD PART 
NUMBERS 

LEAD COPLANARITY WITHIN 0.004 INCHES 

AVAILABLE FOR ALL OPTOCOUPLERS IN 
PLASTIC PACKAGES 

AVAILABLE IN STANDARD SHIPPING TUBES 



Description 



Option 100 is an optocoupler in a standard sized dual-in-line 
package, with trimmed leads (butt joint). The distance from 
the printed circuit board (PCB), to the bottom of the opto- 
coupler package, will be typically 0.035 inches. The height of 
the optocoupler package is typically 0.150 inches, leaving a 
distance of 0.185 inches from PCB to the top of the opto- 
coupler package. 



Applications 



Option 100 enables electronic component assemblers to 
include HP optocouplers on a PCB that utilizes surface- 
mount assembly processes. Option 100 does not require 
"through holes" in a PCB. This reduces board costs, while 
potentially increasing assembly rates and increasing compo- 
nent density per board. 



specifications 



All electrical specifications for optocouplers remain un- 
changed when this option is ordered. In addition, the 
device will withstand typical vapor phase reflow soldering 
conditions of 21 5° C for 30 seconds, and wave solder 
immersion for 5 seconds, @ 260° C. 




Ordering Information 

Option 100 is available for all optocouplers in plastic 
packages. 

To obtain surface-mountable optocouplers, order the stan- 
dard part number and Option 100. 

Examples: 

6N136 HCPL-2200 

Option 100 Option 100 

OPTION 100 DRAWINO 






XXXX^ 

YYWWRJ 

loo:: 






TYPeNUMfiER 
EJATECOOf 
ML RECOQNfTtO^ 
OPT(0« POU£ 




DiMEMSfONS m M(LUMET«eS OMCHESJ 

Note: For complete dimensions, refer to oytMne drawing 
of corresponding catalog petti number. 
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LOW INPUT CURRENT 

LOGIC iATE 

OPTOCOUPLER 


HCPL-2200 



SCHEMATIC 



+ 0- 



*i 




J3" 



lo 

6 

— OVe 



TRUTH TABLE 
(Positive Logic) 



-OGND 
5 



Input 


Enable 


Output 


H 


H 


Z 


L 


H 


z 


H 


L 


H 


L 


L 


L 



Features 

• COMPATIBLE WITH LSTTL, TTL, AND CMOS 
LOGIC 

• WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

• 2.5 MBAUD GUARANTEED OVER 
TEMPERATURE 

• LOW INPUT CURRENT (1.6 mA) 

• THREE STATE OUTPUT (NO PULLUP 
RESISTOR REQUIRED) 

• GUARANTEED PERFORMANCE FROM 0° C 
TO+85°C 

• INTERNAL SHIELD FOR HIGH COMMON 
MODE REJECTION 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

• HCPL-5200/1 COMPATIBILITY 

Applications 

• Isolation of High Speed Logic Systems 

• Computer-Peripheral Interfaces 

• Microprocessor System Interfaces 

• Ground Loop Elimination 

• Pulse Transformer Replacement 

• Isolated Buss Driver 

• High Speed Line Receiver 



Description 



OUTUNE DRAWING 




INpe number 

•DATE CODE | 8^10 <.240) 

7,36 (.290) 6.60 (.260) 




I 4,70 (.185) MAX, 



2.92 (.115) MtN. 
.6S (,025) MAX. 



2J50(.11O( 




CATHODE 



OIMENSIOI^JS iU MILLJMETftES AMD (INCHES). 



eliminates tlie need for a pullup resistor and allows for direct 
drive of data busses. Tine hysteresis provides differential 
mode noise immunity and eliminates the potential for output 
signal chatter The detector IC has an internal shield that 
provides a guaranteed common mode transient immunity of 
1,000 volts//isec. Higher CMR specifications are available 
upon request. Improved power supply rejection eliminates 
the need for special power supply bypassing precautions. 

The Electrical and Switching Characteristics of the HCPL- 
2200 are guaranteed over the temperature range of 0°C to 
85° C. The HCPL-2200 is guaranteed to operate over a Vcc 
range of 4.5 volts to 20 volts. Low If and wide Vcc range 
allow corroatibility with TTL, LSTTL, and CMOS logic. Low 
If and low Ice result in lower power consumption compared 
to other high speed optocouplers. Logic signals are trans- 
mitted with a typical propagation delay of 160 nsec. 

The HCPL-2200 is useful for isolating high speed logic inter- 
faces, buffering of input and output lines, and implementing 
isolated line receivers in high noise environments. 

Recommended Operating Conditions 



The HCPL-2200 is an optically coupled logic gate that com- 
bines a GaAsP LED and an integrated high gain photon 
detector. The detector has a three state output stage and has 
a detector threshold with hysteresis. The three state output 



Parameter 


Symbol 


Min, 


Max. 


Units 


Power Supply Voltage 


Vcc 


4.5 


ao 


Volts 


Enable Voltage High 


VgH 


2.0 


20 


Volts 


Enable Voltage low 


Vet 





0.8 


Volts 


Forward Input Current 


IF(ON) 


1.6 


6 


mA 


Forward Input Current 


If(off) 


— 


0.1 


mA 


perati n g Te mperatu r e 


Ta 





8611! 


OQ 


Fan Out 


N 




4 


TTL Loads 
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Recommended Circuit Design 



^ 




DATA 
OUTPUT 



I L'-1 UPT0 16LSTTL 

I ^ I LOADS 

I |Xl. 0R4TTLLOADS 



TOTEM 
POLE 
OUTPUT 
GATE 



Figure 1. Recommended LSTTL to LSTTL Circuit 



Electricai Characteristics 

For 0° C < TAn 1 < 85° C, 4.5 V < Vcc < 20 V, 1 .6 mA < If(ON) < 5 mA, 
mA < If(off) < 0.1 mA. All Typicals at Ta = 25° C, Vcc = 5V, If(ON) 



Absolute iViaximum Ratings 

(No Derating Required up to 70° C) 

Storage Temperature -55° C to +1 25° C 

Operating Temperature -40°C to+85°C[il 

Lead Solder Temperature 260° C for 10 s 

(1.6 mm below seating plane) 

Average Forward Input Current — If 10 mA 

Peak Transient Input Current— If 1A 

(<1 JUS Pulse Width, 300 pps) 

Reverse Input Voltage 5V 

Supply Voltage — Vcc O.OV min., 20V max. 

Three State Enable Voltage 

— Ve -0.5V min., 20V max. 

Output Voltage — Vo -0.5V min., 20V max. 

Total Package Power 

Dissipation — P 210 mWl""! 

Average Output Current — lo 25 mA 



2.0 v< 
= 3 mA 



Veh < 20 V, 0.0 V < Vel < 0.8 V, 
unless otherwise specified. 



Parameter 


Symbol 


Min. 


Typ, 


Max. 


Units 


Test Conditions 


l^lgure 


Mote 


Logtc Low Output Voltage 


Vol 






0.5 


Volt& 


lot = 6.4 mA (4 TTL Loads s 


2 




Logic High Output Voltage 


VOH 


2.4 


* 




Volts 


lOH ^ -2.6 mA *VoH * Voc " 2>1 V 


3 




Output Leakage Current 

^V0UT> Vcc ! 


lOHH 






100 


fxA 


Vo ^ 5.6V 


iF'^SmA 
Vcc ^ 4,5V 










500 


mA 


Vo ^ 20V 


Logic High Enable Voltage 


Veh 


2.0 






Volts 








Logic Low Enable Voltage 


Vii 






o.a 


Volts 








Logic High Enable Current 


im 






20 


mA 


VeN = 2.7V 










100 


i^A 


VbH =* S.5V 




.004 


250 


fiA 


Ven ^ 20V 


Logic Low Enable Current 


lEL 






-0J2 


mA 


Ven ^ 0,4V 






Logic Low Supply Current 


ICCL 




4.5 


6.0 


mA 


"^CC ^ 5.5V 


If « mA 
Ve - Don't Care 








5.25 


7.6 


mA 


Vcc - 20V 


Logic High Supply Current 


ICCH 




27 


4.5 


mA 


Vcc -6.6V 


lF==5mA, 
Ve * DQHt Care 








3.1 


6.0 


mA 


Vcc « 20V 


High Impedance State 
Output Current 


lozi 






-20 


M 


Vo « 0,4V 


VEN^aV,lF = 6mA 






iOZH 






20 


mA 


Vo*-2.4V 


Ven^SV. If==0 










100 


fxA 


VO-5.6V 






500 


juA 


Vo ^ 20V 


Logic Low Short Circuit 
Output Current 


fOSL 


25 






mA 


Vo = Vcc =^ 5.5V 


If ^ mA 




2 


40 






mA 


Vo==Vcc^20V 


Logic High Short Circuit 
Output Current 


lOSH 


-10 






mA 


Vcc ^ 5.5V 


If = 5 mA, 
Vo - GND 




2 


-25 






mA 


Vcc ^ 20V 


Input Current Hysteresis 


Ihys 




0J2 




mA 


Vcc =^ SV 


4 




Input Forward Voltage 


Vf 




1.5 


1.70 


Volts 


lF-5mA,TA-26'^C 


5 




Input Reverse Breakdown 
Voltage 


Vft 


5 






Volts 


le== IOmA, Ta ^aS'^G 






Input Diode Temperature 
Coefficient 


XTa 




-1J 




mV/°C 


If ^ 5 mA 






Input-Output 
Insulation 




h^o 






1 


^A 


45% RH.t « Ss,V{.o^3l<V dcT^^SS^C 




3,7 


OPT 010 


V|SO 


2600 






VftMS 


m < 50%. t ^ 1 min. 




8 


Input-Output Resistance 


Bi-0 




1012 




ohms 


Vi-o ^ 500 VDC 




3 


Input-Output Capacitance 


Ci^O 




0.6 




PF 


f==1MHz, Vi-o^OVDC 




3 


Input Capacitance 


C(N 




60 




PF 


f*1 MHz, Vf«OV, Pins 2 and 3 
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S Wl LCniriQ Cn3r3C rSriStiCS For 0°C < Ta^I < 85°C, 4.5V < Vcc < 20V. 1.6 mA < If(ON) < 5 
0.0 mA < If(OFF) < 0.1 mA. All Typlcals at Ta = 25° C, Vcc = 5V, If(ON) = 3 mA unless otherwise specified. 



mA, 



Parameter 


lymbol 


MIn. 


Typ. 


Max. 


uits 


Test Conditions 


Figure 


Note 


Propagation Delay Time to 
Logfo Low Output Level 


tPHL 




210 




ns 


Without Peaking Capacitor 


6,7 


4,5 




160 


300 


W^th Peaking Capaqitor 


Propagation Delay Time to 
Logic High Output Level 


tPLH 




170 




ns 


Without Peaking^Qiplacitor 


6,7 


4,5 




115 


300 


Wih Peaking Cipilitor 


Output Enable Time to 
Logic High 


tPZH 




25 




ns 




Ho 




Output Enable Time to 
Logic Low 


tPZL 




28 




ns 




8,9 




Output Disable Time 
from Logfc High 


tPHZ 




105 




ns 




8,10 




Output Disable Time 
from Logic Low 


tPLZ 




60 




ns 




8,9 




Output Rise Time (10-90%} 


tf 




55 




ns 




6,11 




Output Fall Time {90-10%} 


tf 




15 




ns 




6,11 




Logic High Common Mode 
Transient Immunity 


|cmh| 


1000 


10,000 




V//US 


Ta == 25^a If == 1.6 mA 
VcM = 50 V 


12,13 


6 


Logic Low Common Mode 
Transient Immunity 


|CMt| 


1000 


10,000 




V/^s 


Ta^^SS'^C, lF-0 

VcM ^ 50 V 


12,13 


6 















I 

:c " 4,5V — 
= OniA 












ip 














































































1 


^ 



















































-60 -40 -20 20 40 60 80 100 
Ta -TEMPERATURE -°C 



Figure 2. Typical Logic Low Output 
Voltage vs. Temperature 













1 1 

Vcc *» 4.5V. _ 
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«5m 
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-60 -40 -20 20 40 60 80 100 
Ta - TEMPERATURE - °C 

Figure 3. Typical Logic High Output 
Current vs. Temperature 
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THE PROBE AND JIG CAPACITANCES ARE 
INCLUDED IN Ci AND C2 
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Figure 5. Typical Input Diode Forward 
Characteristic 



ALL DIODES ARE 1N916 OR 1N3064 
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Figure 6. Test Circuit for tpL,H> tpHU ^n 
andtf 
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Figure 7. Typical Propagation Delays vs. 
Temperature 
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Cl = 15 pF INCLUDING PROBE 
AND JIG CAPACITANCE 




OUTPUT 
Vo 



Figure 8. Test Circuit for tpHz, tpzH> *PLZ> 
and tp2L 
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Figure 9. Typical Logic Low Enable 
Propagation Delay vs. Temperature 
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Figure 10. Typical Logic High Enable 
Propagation Delay vs. Temperature 
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Figure 11. Typical Rise, Fall Time vs. 
Temperature 




-Si 0000 

> 

' 9000 


















i 










T. ^°°° 










1 5000 




















1 3000 

2 onnn 






















i 1000 




L, 










v„ 








1 











Figure 12. Test Circuit for Common l\/lode 
Transient Immunity and Typical 
Waveforms 
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Figure 13. Typical Common Mode 
Transient Immunity vs. Common IVIode 
Transient Amplitude 
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Figure 14. LSTTL to CMOS Interface Circuit 




Figure 15. Recommended LED 
Drive Circuit 



•=. 120 pF (OPTIONAL) 




Figure 16. Series LED Drive with 
Open Collector Gate (6.04 KO 
Resistor Shunts Iqh from the LED) 



The 120 pF capacitor may be omitted in applications where 500 ns propagation delay is sufficient. 



1 . Derate total package power dissipation, P, linearly above 70° C free air 
temperature at a rate of 4.5 mW/° C. 

2. Duration of output short circuit time should not exceed 10 ms. 

3. Device considered a two terminal device: pins 1 , 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

4. The tpLH propagation delay is measured from the 50% point on the 
leading edge of the input pulse to the 1.3V point on the leading edge of 
the output pulse. The tpHL propagation delay is measured from the 50% 
point on the trailing edge of the input pulse to the 1.3V point on the 



trailing edge of the output pulse. 

When the peaking capacitor is omitted, propagation delay times may 

increase by 100 ns. 

CMl is the maximum rate of rise of the common mode voltage that can 

be sustained with the output voltage in the logic low state (Vo < 0.8V). 

CMh is the maximum rate of fall of the common mode voltage that can 

be sustained with the output voltage in the logic high state (Vo > 2.0V). 

This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 

test. 

See Option 010 data sheet for more information. 
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PACKARD 



HIGH CMR, wire Vcc 

LOGIC GATE 

OPTOCOUPLER 



HGiL-2201 

HIIl-2202 
HCPL-2211 
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SCHEMATIC 
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HPCL-2201/11 



HCPL-2202/12 



Features 

• VERY HIGH COMMON MODE REJECTION, 
5 KV/^sec AT 300 V GUARANTEED 
(HCPL-2211/12) 

• WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

• 300 ns PROPAGATION DELAY GUARANTEED 
OVER THE FULL TEMPERATURE RANGE 

« 5 MBAUD TYPICAL DATA RATE 

o LOW INPUT CURRENT (1.6 mA) 

o TOTEM POLE OUTPUT (NO PULLUP 
RESISTOR REQUIRED) 

o GUARANTEED PERFORMANCE FROM 
-40°CTO+85°C 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 Vac, 
1 MINUTE (OPTION 010) 



Applications 



• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• MICROPROCESSOR SYSTEM INTERFACES 

• GROUND LOOP ELIMINATION 

• PULSE TRANSFORMER REPLACEMENT 
« HIGH SPEED LINE RECEIVER 
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OUTLINE DRAWING 



TYPE NUMBER [ 

DATE CODE | 6J0 (;240} 

7.361.290) 6-60 ( 260) 

7,88 (31W 
UL ! 

RECOGNITION ! 



03 (3W) "V 



„_^t *—— 1.73(070) MAX 
■»| J-^- 1.10 {,047) MAX. 




' 4,70 (,1851 MAX. 



TRUTH TABLE 
(POSITIVE LQGm 



76 (.020) ■ 

2.80 f.tIO) 



^ I, 



— 2.92 (,115) MIN. 
0,65 {,025) MAX, 



INPUT 


OUTPUT 


H 

L 


H 
L 



DfMEMSlONS IN MttUMETRES AHQ (INCHES). 



Description 

The HCPL-2201/02/11/12 are single-channel, optically- 
coupled logic gates. The detectors have totem pole output 
stages and optical receiver input stages with built-in Schmitt 
triggers to provide logic-compatible waveforms, eliminating 
the need for additional waveshaping. 

A superior internal shield on the HCPL-2211/12 guarantees 
common mode transient immunity of 5,000 V/;usec at a 
common mode voltage of 300 volts. 

The electrical and switching characteristics of the HCPL- 
2201/02/11/12 are guaranteed from -40° C to +85° C and a 
Vcc ^I'O'T^ 4.5 volts to 20 volts. Low Ip and wide Vcc range 
allow compatibility with TTL, LSTTL, and CMOS logic and 
result in lower power consumption compared to other high 
speed couplers. Logic signals are transmitted with a typical 
propagation delay of 150 nsec. 



Recommended Operating 
Conditions 



Parameter 


Symbol 


Min. 


Max. 


Units 


Power Supply Voltage 


Vcc 


4.5 


20 


Volts 


Forward Input Current 


If {ON) 


2.2* 


5 


mA 


Forward Input Voltage 


Vf(OFF) 


— 


0.8 


Volts 


Operating Temperature 


Ta 


-40 


85 


°c 


Fan Out 


N 




4 


TTL Loads 



*2.2mA condition includes an LED degradation guardband. Initial 
switching threshold is 1.6 mA or less. See Figure 1 1 . 
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Recommended Circuit Design 




UPT0 16LSTTL 
LOADS 
, 0R4TTLL0ADS 



Absolute Maximum Ratings 

(No Derating Required up to 70°C) 

Storage Temperature ... — -55°C to +125°C 

Operating Temperature -40°C to +85°C 

Lead Solder Temperature 260°C for 10 s 

(1.6 mm below seating plane) 

Average Forward Input Current — Ip 10 mA 

Peak Transient Input Current — I p 1 A 

(<1 jus Pulse Width, 300 pps) 

Reverse Input Voltage 5V 

Supply Voltage — Vcc • • 0.0 V min., 20 V max. 

Output Voltage — Vo -0.5 V min., 20 V max. 

Total Package Power Dissipation — P 210 mWl^l 

Average Output Current — Iq 25 mA 



*o.i mf bypass 

SEE NOTE 8 



Figure 1. Recommended LSTTL to LSTTL Circuit 



Electrical Characteristics 



-40X<Ta< 
All Typicals a 


85°C,4.5V<Vcc 
tTA = 25°C. 


< 20 V, 1.6 mA 


<lF(ON)^5mA,0V< 


: Vp (OFF) ^ 0.8 V, unless otherwise specified. 




l>drameter 


Symbol 


Mitt. 


iyu. 


Wax* 


Units 


Test Conditions 


Figure 


Note 


Lo^ic low Output Voltage 


. Vo, 






0.5 


Volts 


lOL- 6,4 mA{4TTL Loads) 


2,4 




Logic High Output Voltage 


VoH 


2.4 






Volts 


fOH - -2'6 mA 


Vcc = 4.6 V 


3.4,8 




27 






loH" -0,4 mA 


Output Leakage Current 
(VouT>Voc) 


. ^OHH 






100 


juA 


Vo-5.5V 


If-SmA 
Vcc .-43V 










500 


^A 


Vo==20V 


Logic Low Supply Current 


feci 




3.7 


ao 


mA 


Vcc ^ 6,5 V 


Vf:=OV 








43 


70 


mA 


Vcc -20 V 


togic Hi^h. Supply Current 


^.CCH . 

, ,..■..,..:„„ ■, 




2.4 


4.0 


mA 


Vcc == 5.5 V 


(F^5mA 








2J 


5.0 


mA 


Vcc =^ 20 V 


Logic Low Short Dircult 
Output Current - 


bSL . 


15 






mA 


Vo - Vcc =^ 5.5 V 


Vf"OV 




' 2 


20 






mA 


Vo^ Vcc -20 V 


Logic High Short Circuit 
Output Current 


.bsH 


-10 






mA 


Vcc = 5.5 V 


lF-5mA 
Vo = GND 




2 


-20 






mA 


Vcc "20V 


Input Forward Voltage 


:' Vf . 




1.5 


1J0 


Volts 


lF«5mA,TA = 26**0 


5 




Input Flever$e Breakdown 
Voltage 


■ :> 


5 






Volts 


lB=:10/iiA,TA=^25^C 






Input. Diode Temperature 
Coefficient 


..^Vf 


""" 


-17 




mV/**0 

' ■■■■'■' 


lF«5mA 






Input-Output Insulation 


. • i|.0 . 






1 


juA 


V|.o==3000VDC 

TA=26^C,t«5s 
Relative Humidity = 45% 




■33' 




OPTION 010 


V|SO 


2500 






Vrms 


RH^50%.t = 1mia 




7 ■ 


Input-Output Resistance 


^\'0 




1012 




ohms 


V,.o^500VDC 




3 


Input-Output Capacitance 


Ci.o 




.0.6 




PF 


f^lMHz.Vi-o'^OVDC 




3 ■ 


Input Capacitance 


OlfsJ 




60 




pF 


1 = 1 MHz, Vf - OV Pins 2 and 3 







9-16 



Switching Charsctsristics -4o°c < ta < 85°c, 4 5 v < vcc < 20 v, 1 e mA < if(on) ^ 5 mA, 

0V< Vf(off)^0-8V. All Typicals at Ta = 25°C. Vqc = SV, If(on) = 3mA unless otherwise specified. 



Parameter 


Symbol 


Win. 


Typ. 


Max. 


Units 


Test Conditions 


Figure 


Note 


Propagation Delay Time to 
logic Low Output Level 


: tpHL 




150 




:.™.:..:.:.:,:PS 


Without Peaking Capacitor 


6,7 


4 




150 


300 I 


With Peaking Capacitor 


Propagation Delay Time to 
Logic High Output Level 


tpLH 




^ Iff 




fis 


Without Peaking Capacitor 


6,7 


4 1 




90 


300 


With Peaking Capacitor 


Output Rise Time (10-90%) 


tr 




30 




ns 




6,9 




Output Fall Time (90-iq|^) 


tf 




7 






ns 




6,9 





Parameter 


iymbol 


Device 


Mrn. 


Units 


lest Cliaitlons 


Figure 


Note 


Logic High Common Mode 
Transient Immunity 


iCMni 


HCPL-2201 
HCPL-2202 


1,000 


y/fis 


jVcm|=50V 


If == W mA 
Vcc = 5 V 
Ta = 25°C 


10 


5 


HCPL-2211 
HCPL-2212 


5,000 


V/ms 


|Vcmh300V 


Logic Low Common Mode 
Transient Immunity 


ICMlI 


HCPL-2201 
HCPL-2202 


1,000 


V/juS 


|Vcmh50V 


Vp^OV 

Vcc-5V 

Ta-25^C 


10 


5 


HCPL-2211 
HCPL-a212 


5,000 


V/ms 


|Vcm|=300V 
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Vcc « 4.5 V 




















lo«-2.6mA 










I0«6.4idA 
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Figure 2. Typical Logic Low Output 
Voltage vs. Temperature 
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Figure 5. Typical Input Diode Forward 
Characteristic 



Figure 3. Typical Logic l-llgii Output 
Current vs. Temperature 
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*—' Lo Di 



C2 = 
15 pF 



=■ THE PROBE AND JIG CAPACITANCES 
ARE INCLUDED IN Ci AND C2. 



Ri 


2.15 Kn 


1.10 Kn 


681 n 


If (ON) 


1.6 mA 


3 mA 


5 mA 



ALL DIODES ARE 1N916 OR 1N3064 

Ic (ON) 



^ 



OUTPUT 
Vo 

•0.1 mF bypass 

SEE NOTE 8 



Figure 6. Circuit for tpLHi tpHL* tri tf 



Figure 4. Output Voltage vs. Forward 
Input Current 
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Figure 7. Typical Propagation Delays vs. 
Temperature 



9-17 



i 

TVPICAt 
VqH vs. Vcc 
AT \o » -2.6 inA 




/ 


Ta =^25 


C 


/ 


^ 




/ 


/ 




/ 


/ 







S 80 

< 

M 40 










1 1 
1 












































tr 


-- 


^ 




i 20 












- 






H 






*^ 


n 







m 



- SUPPLY VOLTAGE -V 



-60 -40 -20 20 40 60 80 100 
Ta -TEMPERATURE -°C 




OUTPUT 
Vo 



SWITCH AT A: If = 1.6 mA 

\Z_Vo (min)' \/ 
SWITCH AT B: Vp = V 
Vo (max)* y\ 



* SEE NOTE 5, 8 



Figure 8. Typical Logic High Output Voltage vs. Figure 9. Typical Rise, Fall Time vs. 
Supply Voltage Temperature 
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Figure 11. Typical Input Threshold Current vs. 
Temperature 



Figure 10. Test Circuit for Common Mode 
Transient Immunity and Typical 
Waveforms 



TOTEM 
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OUTPUT _x_ 
GATE \y 




,_!_, 'O-ImF BYPASS 
2.37Kn S^ SEE NOTE 8 

3.83K n V 



Figure 12. LSTTL to CMOS Interface Circuit 




\7 D1 {1N916) REQUIRED FOR 
SEE NOTE 8 ^ ACTIVE PULL-UP DRIVER 

Figure 13. Alternative LED Drive Circuit 




Figure 14. Series LED Drive with Open Collector Gate 
(6.04 Kn Resistor Shunts Iqh from the LED) 



Notes: 



Derate total package power dissipation, P, linearly above 70°C 

free air temperature at a rate of 4.5 mW/°C. 

Duration of output short circuit time should not exceed 10 ms. 

Device considered a two terminal device: pins 1, 2, 3 and 4 

shorted together, and pins 5, 6, 7 and 8 shorted together. 

The tpLH propagation delay is measured from the 50% point 

on the leading edge of the input pulse to the 1.3 V point on the 

leading edge of the output pulse. The tpHL propagation delay 

is measured from the 50% point on the trailing edge of the 

input pulse to the 1.3 V point on the trailing edge of the output 

pulse. 



5. CM|_ is the maximum slew rate of the common mode voltage 
that can be sustained with the output voltage in the logic low 
state. Vq < 0.8V. CM\^ is the maximum slew rate of the 
common mode voltage that can be sustained with the output 
voltage in the logic high state Vq > 2.0 V. 

6. This is a proof test to validate the UL 220 Vac rating. This 
rating is equally validated by a 2500 Vac 1 sec test. 

7. See Option 010 data sheet for more information. 

8. For HCPL-2202/12, Vo is on pin 6 
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VERY HIGH CMR, WIDE Vcc 
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Features 

o VERY HIGH COMMON MODE REJECTION 
5 KV/)usec AT 300 V GUARANTEED (HCPL-2232) 

o WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

o 300 ns PROPAGATION DELAY GUARANTEED 
OVER THE FULL TEMPERATURE RANGE 

• 5 MBAUD TYPICAL DATA RATE 

• LOW INPUT CURRENT (1.8 mA) 

o TOTEM POLE OUTPUT (NO PULLUP 
RESISTOR REQUIRED) 

o GUARANTEED PERFORMANCE FROM 
-40°CTO+85°C 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010) 

• HCPL-5230/1 COMPATIBILITY 



Applications 



• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• MICROPROCESSOR SYSTEM INTERFACES 
« GROUND LOOP ELIMINATION 

• PULSE TRANSFORMER REPLACEMENT 

• HIGH SPEED LINE RECEIVER 
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2.2a imQ) 
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3 Vcc 
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Description 



Tine HCPL-2231/2 are dual-channel, optically-coupled logic 
gates. The detectors have totem pole output stages and 
optical receiver input stages with built-in Schmitt triggers 
to provide logic compatible waveforms, eliminating the 
need for additional waveshaping. 

A superior internal shield on the HCPL-2232 guarantees 
common mode transient immunity of 5,000 V/^isec at a 
common mode voltage of 300 volts. 

The electrical and switching characteristics of the HCPL- 
2231/2 are guaranteed from -40° C to +85°C and a Vcc from 
4.5 volts to 20 volts. Low Ip and wide Vcc range allow 
compatibility with TTL, LSTTL, and CMOS logic and result 
in lower power consumption compared to other high speed 
couplers. Logic signals are transmitted with a typical 
propagation delay of 150 nsec. 



Recommended Operating 
Conditions 



Parameter 


Symbol 


Mir). 


Max. 


Units 


Power Supply Voltage 


VCG 


4.6 


20 


Volts 


Input Current (High) 


Jf(ON) 


2.5* 


5 


mA 


Input Voltage (low) 


Vf(off) 


^ 


0.8 


Volts 


Operating Temperature 


Ta 


-40 


85 


<'C 


Fan Out per Channel 


N 




4 


TTL toads 



*2.5 mA condition includes an LED degradation guardband. Initial 
switching threshold Is 1.8 mA or less. See Figure 12. 
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Recommended Circuit Design Absolute Maximum Ratings 



CHANNEL ONE SHOWN 

VCCI Q. 

(+5V) ^ 



^ 




DATA 
OUTPUT 



TOTEM 
POLE 
OUTPUT 
GATE 



*H >-0 

UPT0 16LSTTL 
LOADS 
. ,^ OR 4 TTL LOADS 
f-i V-O PER 
-±- I 1^'' CHANNEL 



.>-"0 



Storage Temperature , . . ...... -55°C to +125°C 

Operating Temperature ... . . . .-40°C to +85°C 

Lead Solder Temperature 260°C forlOs 

(1.6 mm below seating plane) 

Average Forward Input Current — ip lOmAli] 

Peak Transient Input Current — Ip 1 A[1] 

(<1 /us Pulse Width, 300 pps) 

Reverse Input Voltage 5 Vlil 

Supply Voltage — Vcc •• •• •• 0.0 V min., 20 V max. 

Output Voltage — Vo -0.5 V min., 20 V max.i^] 

Total Package Power Dissipation 294 mW 

Output Power Dissipation — Pq per Channel Fig. 8 

Average Output Current— Iq per Channel 25 mA 



Figure 1. Recommended LSTTL to LSTTL Circuit 

Electrical Characteristics 

-40°C < Ta < 85°C, 4.5 V < Vcc ^ 20 V, 1.8 mA < If(on) < 5 mA, V < Vf(off) ^ 0.8 V, unless otherwise specified. 
All Typicals at Ta = 25°C. 



Parameter 


Symbol 


Min. 


lyp. 


lUSax. 


Units 


Test Conditions 


Figure 


Note 


Logic Low Output Voltage 


Vol 






O.S 


Volts 


lot = a4mA(4TTLLoad$) 


2,4 


1 


Logic High Output Voltage 


VoH 


2.4 
27 






Volts 


loH^'-^'^mA 
loH ~ -^'^ n^A 


Vcc « 4.6 V 


3,4»9 


1 


Output Leakage Current 
(VouT>Vcc} 


^HH 






100 


M 


Vo«6.5V 


Jp^SmA 
Vcc ^ 46 V 




1 






500 


mA 


Vo^^ov 


Logic Low Supply Current 


bcL 




7.4 


12.0 


mA 


Vcc ^ 5.5 V 


Vf^OV 








8.6 


14.0 


mA 


Vcc«20V 


Logic High Supply Current 


^OCH 




4.8 


ao 


mA 


Vcc ^ 5.6 V 


If « 5 mA 








64 


10.0 


mA 


Vcc ^ 20 V 


Logic Low Short Circuit 
Output Current 


^OSL 


MM 

15 






mA 


Vo = Vcc ^ 6.6 V 


Vf'^OV 




1,2 


20 






mA 


Vo^Vcc=20V 


Logic High Short Circuit 
Output Current 


bsH 


-10 






mA 


Vcc ^ 5.5 V 


lF=«5mA 
Vo-OND 




1,2 


-20 






mA 


Vcc -20 V 


Input Forward Voltage 


Vf 




15 


1.7 


Volts 


fF-5mA,TA-25''C 


5 


1 


Input Reverse Breakdown 
Voltage 


Vr 


5 






Volts 


lB=^10MrtA«26*'C 




1 


Input Diode Temperature 
Coefficient 


AVf 




-1.7 




mV/^C 


!F==5mA 






Input-Output Insulation 


ft-o 






1 


mA 


Vj-o-3000VOC 

TA='26*C,t«5s 
Relative Humidity - 45% 




3,6 




OPTION 010 


Viso 


2500 






Vrms 


RH<50%»t-1mln. 




7 


Input-Output Resistance 


Ri*o 




1012 




ohms 


V|.o«600VDC 




3 


Input'Oulput Capacitance 


Ci^o 




OJ 




PF 


f = 1MH2,V|.o=^0VDC 




3 


Input Capacitance 


C|M 




60 




PF 


f^1MHz,Vp«0V 




1 


Input-Input Insulation 
Leakage Current 


tH 




0.005 




M 


Relative Humidity = 45% 
t-5s,VM = 500V 




8 


Resistance (Input-Input) 


B|-| 




10^1 




n 


Vh = 600V 




8 


Capacitance (Input-Input) 


Cm 




0.25 




PF 


f - 1 MHz 




8 



9-20 



Switching Ch3r3Ct6ristics -4o°c < ta< 85°c, 4.5 v < vcc^ 20 v, 1.8 mA < if(on) ^ 5 mA, 

< Vf(off) - 0-8 V. All Typicals at Ta = 25°C, Vcc = 5V, iF(ON) = 3mA unless otherwise specified. 



Parameter 


Symbol 


Min» 


iyp. 


Max. 


Units 


Test Conditions 


Figure 


Note 


Propagation Delay Time to 
Logic Low Output Level 


tpHL 




150 




n$ 


Without Peaicing Capacitor 


6.7 


1,4 




150 


300 


With Peaking Caj^ai^ior 


Propagation Delay Time to 
Logic High Output Level 


^PIH 




110 




ns 


Without Peaking Capacitor 


6,7 


1.4 




90 


300 


With Peaking Capacitor 


Output Rise Time (10-90%) 


tr 




30 




ns 


' 


6,10 


1 


Output Fall Time (90-10%) 


tf 




7 




ns 




6,10 


1 



Parameter 


Symbol 


Device 


MIn. 


Units 


Test Conditions 


Figure 


Note 


Logic High Common Mode 
Transient Immunity 


ICMhI 


HCPL-2231 


1,000 


V/jus 


|Vcmh50V 


lF = T8mA 
Ta^25^C 


11 


1,5 


HCPL-2232 


5.000 


V/^s 


|Vcmh300V 


Logic Low Common Mode 
Transient Immunity 


ICIVIl) 


HCPL-2231 


1,000 


V/^s 


iVcm^SOV 


Vf = OV 
Vcc-5V 
Ta^ 25*^0 


11 


1,5 


HCPL-2232 


5,000 


V/^s 


|Vcmh300V 

















„ 












Vf^ ov 












^<o 


« 6,4 


mA 




































^■iiii 








un, 










, 




--^ 


"«^ 


















'1 
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r„Vcc=4.5V 




\ 








rtf 


»5ft.;< 


V 




\ 


.v„ = 


2.7V 
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•<?, 


«2^V 
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lo "-2.6)11 A 










to " 6.4 rtiA 
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-60 -40 -20 20 40 60 80 100 
Ta -temperature - °C 



If - INPUT CURRENT - mA 



Figure 2. Typical Logic Low Output 
Voltage vs. Temperature 



Figure 3. Typical Logic High Output 
Current vs. Temperature 



Figure 4. Output Voltage vs. Forward 
Input Current 
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Vp - FORWARD VOLTAGE - VOLTS 



PULSE 

GENERATOR 

tR = tp = 5 ns 

f = 100 kHz 

10% DUTY 

CYCLE 

Vo = 5V 



■Q 



INPUT 

MONITORING^. 
NODE I — f — [7 



-, [7 



1>, 






!>, 



OUTPUT Vo 
MONITORING I 
NODE 

.o0.1/jF Di 
BYPASSK 



- BYPASS Iyj 



C2 = 

15 pF 



THE PROBE AND JIG CAPACITANCES ARE 
INCLUDED IN ClANDC2 



Ri 


1.96 Kn 


1.10 Kn 


68in 


If (ON) 


1.8 mA 


3 mA 


5 mA 



ALL DIODES ARE 1N916 OR 1N3064 




!""l 

Vcc ' 5V 

Ct (12D m PEAKING CAPACITOR 

JS USED. SEE FIGURE 6. 


If 

ttnAj 

/6 
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-60 -40 -20 20 40 60 80 100 
Ta - TEMPERATURE - °C 



Note: Channel one shown. 



Figure 5. Typical Input Diode Forward 
Characteristic 



Figure 6. Circuit for tpi.^. tpHLi tp tf 



Figure 7. Typical Propagation Delays vs. 
Temperature 
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Vcc - SUPPLY VOLTAGE - 
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-60 -40 -20 20 40 60 80 100 
Ta -TEMPERATURE - °C 



Figure 8. Maximum Output Power per 
Cliannel vs. Supply Voltage 



Figure 9. Typical Logic High Output 
Voltage vs. Supply Voltage 



Figure 10. Typical Rise, Fall Time vs. 
Temperature 




•SEE NOTE 5 

NOTE: CHANNEL ONE SHOWN 

Figure 11. Test Circuit for Common 
Mode Transient Immunity 
and Typical Waveforms 
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Figure 12. IVpical Input Threshold 
Current vs. Temperature 



Vcci . 
(+5V) ^ 




TOTEM 
POLE 

OUTPUT _. 
GATE \J 



[TJ^ I GND 7J. 




VCC2 Rl 

5V 1.1K n 

10V 2.37K n 

15V 3.83K n 

20V B.IIKn 

NOTE: CHANNEL ONE SHOWN 



V 



Figure 13. LSTTL to CMOS Interface Circuit 




\/ D1(1N916) REQUIRED FOR 

ACTIVE PULL-UP DRIVER 



NOTE: CHANNEL ONE SHOWN 




NOTE: CHANNEL ONE SHOWN 



Figure 14. Alternate LED Drive Circuit 



Figure 15. Series LED Drive with Open Collector Gate 
(6.04 Kn Resistor Shunts Iqh from the LED) 



Notes: 

1. Each channel. 

2. Duration of output short circuit time should not exceed 10 ms. 

3. Device considered a two terminal device: pins 1, 2, 3 and 4 
shorted together, and pins 5, 6, 7 and 8 shorted together. 

4. The tpLH propagation delay is measured from the 50% point 
on the leading edge of the input pulse to the 1.3 V point on the 
leading edge of the output pulse. The tpHL propagation delay 
is measured from the 50% point on the trailing edge of the 
input pulse to the 1.3 V point on the trailing edge of the output 
pulse. 



5. CM|_ is the maximum slew rate of the common mode voltage 
that can be sustained with the output voltage in the logic low 
state. Vq < 0.8V. CMh is the maximum slew rate of the 
common rriode voltage that can be sustained with the output 
voltage in the logic high state Vq > 2.0 V. 

6. This is a proof test to validate the UL 220 Vac rating. This 
rating is equally validated by a 2500 Vac 1 sec test. 

7. See Option 010 data sheet for more information. 

8. Measured between pins 1 and 2, shorted together, and pins 3 
and 4, shorted together. 
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m 



HEWLETT 
PACkARD 



LOW INPUT CURRENT 

HIGH SPEED 

OPTOCOUPLER 



HCPL-2300 




SHIELD 

A 0.01 TO 0.1 /jF bypass CAPACITOR 
MUST BE CONIMECTED BETWEEN 
PINS 8 AND 5. (SEE NOTE 1) 



TRUTH TABLE 
(POSITIVE LOGIC) 



INPUT 


odrpUT 


H 


L 


L 


H 



Figure 1. Schematic 



r 9.90 (0.390) 



1^3 



XXXX^.^ 
YYWWRJ 



OOtLINE DRAWING 



TYPE NUMBER 
DATE CODE 



UL RECOGNITION 



ONE Hi ^-^ M ^ 

^ h»~ 1.78 (0,070) MAX. 
~A l-»-«'1.19 <0.047) MAX. 



I 6.10 (0,240) 
! 6,60 (0.260) 

7.36 (0.290^ { 

7.86 {0,310} 1 

^ S^ — 



,1 

T 

.18 ^0.007} 
0.33 <0.O13) 

S^TVP. 



7 



DIMENSIONS IN MILLfMETRES AND (INCHES) 



1 4.70 (0,185} MAX. 




2.92 (0.115) MINx 
.63 (0.025} MAX, 
2JiB <Q.09Q) 
2,80(0,110) 



% 



I Zl^cc 



w.c,|T 

ANODE [7 - 
CATHODE |T ^>2^T): 3 VoUT 
N.C, [T I T| G 



Features 

• GUARANTEED LOW THRESHOLDS: If = 0.5 mA, 
Vf<1.5V 

• HIGH SPEED: GUARANTEED 5 MBd OVER 
TEMPERATURE 

• VERSATILE: COMPATIBLE WITH TTL, LSTTL AND 
CMOS 

o MORE EFFICIENT 820 nm AIGaAs IRED 

• INTERNAL SHIELD FOR GUARANTEED COMMON 
MODE REJECTION 

o SCHOTTKY CLAMPED, OPEN COLLECTOR 

OUTPUT WITH OPTIONAL INTEGRATED PULL-UP 
RESISTOR 

o STATIC AND DYNAMIC PERFORMANCE 
GUARANTEED FROM -40° C to 85° C 

• SPECIAL SELECTION FOR LOW FORWARD 
CURRENT APPLICATIONS (Ip > 150 /lA) 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF UL. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 



Applications 



GROUND LOOP ELIMINATION 

COMPUTER-PERIPHERAL INTERFACES 

LEVEL SHIFTING 

MICROPROCESSOR SYSTEM INTERFACES 

DIGITAL ISOLATION FOR A/D, D/A CONVERSION 

RS-232-CINTERFACE 

HIGH SPEED, LONG DISTANCE ISOLATED LINE 
RECEIVER 



Description 



The HCPL-2300 optocoupler combines an 820 nm AIGaAs 
photon emitting diode with an integrated high gain photon 
detector. This combination of Hewlett-Pacl<ard designed 
and manufactured semiconductor devices brings high 
performance capabilities to designers of isloted logic and 
data communication circuits. 

The low current, high speed AIGaAs emitter manufactured 
with a unique diffused junction, has the virtue of fast rise 
and fall ties at low drive currents. The HCPL-2300 has a 
typical propagation delay of 120 ns at 0.5 mA forward 
current. With special selection, the device can achieve 80 
ns propagation delay at 150 fxA. Figure 6 illustrates the 
propagation delay vs. input current characteristic. These 
unique characteristics enable this device to be used in an 
RS-232-C interface with ground loop isolation and improved 
common mode rejection. As a line receiver, the HCPL-2300 
will operate over longer line lengths for a given data rate 
because of lower If and Vf specifications. 

The output of the shielded integrated detector circuit is an 
open collector Schottky clamped transistor. The shield, 
which shunts capacitively coupled common mode noise to 
ground, provides a guaranteed transient immunity specifi- 
cation of 100 y/jjiS. The output circuit includes an optional 
integrated 1000 Ohm pull-up resistor for the open collec- 
tor. This gives designers the flexibility to use the internal 
resistor for pull-up to five volt logic or to use an external 
resistor for 18 volt CMOS logic. 

The Electrical and Switching Characteristics of the HCPL- 
2300 are guaranteed over a temperature range of -40° C to 
85° 0. This data sheet will allow users of the HCPL-2300 to 
confidently implement all necessary static and dynamic 
performance requirements which may be subjected to a 
broad range of operating environments. 
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Recommended Operating 
Conditions 







Sym. 


Min, 


Max. 


Units 


Input Voltage, Low Level 


Vfl 


-2.5 


0.8 


V 


Input Current 
High Level 


O^O to 85^*0 


IFH 


0,5 


1.0 


mA 


-40* C to 65^ C 


03 


0J5 


Supply Voltage^ Output 


vcc 


4.75 


5.25 


V 


Fan Out (TTL Load) 


H 




6 




Operating Temperature 


Ta 


-40 


85 


'^C 







/■■ 

/ 


1 Vf y 






1 ) 1..../. 


) ( 1 1. 


! ) f.. ! 



Absolute Maximum Ratings 

(Moderating required) 



Vf - FORWARD VOLTAGE - VOLTS 



Figure 2. Typical Input Diode Forward Characteristic. 



Parameter 


Symbol 


Min* 


Max. 


Units 


Reference 


Storage Temperature 


Ts 


^•55 


125 


-^c 




Operating Temperature 


Ta 


-40 


85 


°c 




Leact Solder Temperature 


260^0 for 10 s. (16 mm below seating plane) 


Average Forward Input Current 


If 




5 


mA 


See Note 2 


Reverse Input Voltage 


Vr 




4.5 


V 




Supply Voltage 


VCG 


0.0 


7.0 


V 




Pull-up Resistor Voltage 


Vrl 


-0.5 


Vcc 


V 




Output Collector Current 


lo 


-25 


25 


mA 




Input Power Dissipation 


Pr 




10 


mW 




Output Collector Power Dissipation 


Fo 




40 


mW 




Output Collector Voltage 


Vo 


-0.5 


18 


V 





Electrical Characteristics 

For -40° C < Ta < 85° C, 4.75 V < Vcc < 5.25 V, VpL < 0.8 V, unless otherwise specified. 
All typicals at Ta = 25° C, Vcc = 5 V, unless otherwise specified. 



Parameter 


Symbol 


Mill. 


Typ. 


^Sax. 


Units 


Test Conditions 


Figure 


Note 


High Level Output Current 


hn 




0.05 


250 


mA 


Vf«=0.BV,Vo=18V 


4 




Low Level Output Voltage 


Vol 




0.4 


0.5 


V 


If - 0.5 mA 

lot ^Sinking) - 8 mA 


3 




High Level Supply Current 


ICCH 




4.0 


6.3 


mA 


If == mA, Vcc = 5.25 V 






Low Level Supply Current 


Icci 




6,2 


10.0 


mA 


If =- 1.0 mA, Vcc ^ 5,25 V 




„-«——« 


Input Forward Voltage 


Vf 


to 


1.3 


1.5 


V 


lF^1.0mA,TA^25°C 


2 




Input Diode Temperature 
Coefficient 


AVf 

ATa 




"16 




rnVZ-^C 


If - 1 .0 m A 






Input Reverse Breakdown 
Voltage 


BVfe 


45 








V 


Ir-10mA,Ta«=25^C 






Input Capacitance 


Cm 




18 




PF 


VF==0V,f«1 MHz 






Input-Output Insulation 


IhO 






1 


mA 


45%RH,t=5s, 
V|.o=^3kVdcJA^^S*<^ 




3,9 


1 OPT 010 


Viso 


2500 






Vrms 


nn < 50% t ^ 1 um 




10 


Resistance (Input-Output) 


Ri-o, 




1012 




a 


Vi-0 ^ 500 V 




3 


Capacitance (Input-Output) 


Ci-.o 




0.6 




pF 


f==^1 MHz 




3 


Internal Pull-up Resistor 


bl 


680 


1000 


1700 


Ohms 


Ta-25^C 


8 





9-24 



Switching Characteristics 



For -40° C < Ta < 85° C, 0.5 mA < Ifh < 0.75 mA; 

For 0° C < Ta < 85° C, 0.5 mA < Ifh< 1 .0 m A; With 4.75 V < Vcc < 5.25 V, Vfl < 0.8 V, unless otherwise specified. 

All typicals at Ta = 25° C, Vcc = 5 V, Ifh = 0.625 mA, unless otherwise specified. 



Parameter 


Syillr 


Min. 


Typ. 


Max, 


Units 


Test CohlilJlll 


Figure 


Note 


Propagation Delay Time to 
Logic High Output Level 


.,,^ |||LH 




95 




ns 


CpgiipF 


5,6.8 


4,8 


85 


160 


Cpp 20 pF 


5,8 


Propagation Delay Time to 
Logic Low Output Level 


tPHL 




110 




ns 


Cp^OpF 


5,6,8 


5.8 


35 


200 


Cp ^ 20 pF 


5,8 


Output Rise Time (10-90%) 


W 




40 




ns 


Cp^20pF 


7,8 


8 


Output Fall Time (90-10%) 


tf 




20 




ns 


Common Mode 
Transient Immunity 
at Nigh Output Level 


CMh| 


100 


400 




V/^s 


VcM ^ 50 V (peak), 

Vo (rr^in J = 2 V, 

Rl - lion, If == mA 


9,10 


6 


Common Mode 
Transient Immunity 
at Low Output Level 


CMl| 


100 


400 




V/^s 


VcM ^ 50 V (peak), 
\|0 (maxJ = 0.8 V, 
RL^560njF=^ 0.5 mA 


9,10 


7 



(See page 5-35 for Notes) 
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Figure 3. Typical Output Voltage vs. 
Forward Input Current vs. 
Temperature. 



Figure 4. Typical Logic High Output 
Current vs. Temperature. 



. J 0.5 mA TO 1 .0 mA, Cp = 20 pF 

1- -0.5 mA TO 0.75 mA, Cp = 20 pF 
B — 0.5 mA, Cp = pF 
C 1.0mA,Cp = 0pF 
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■0.5 mA TO 1.0mA,Cp = 20pF 
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Figure 5. Typical Propagation Delay vs. 
Temperature and Forward 
Current With and Without 
Application of a Peaking 
Capacitor. 



Figure 6. Typical Propagation Delay vs. 
Forward Current. 



Figure 7. Typical Rise, Fall Time vs. 
Temperature. 
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puuse 


GEMERATOR 


Tr » Tf * 5 m 


f « 100 KH2 


Vo '^ S V 



Rt 


7.5 kJl 


5.9 kn 


3.48 kQ 


iFH 


0.5 mA 


0,625 mA 


1,0 mA 


Cp-20pF 




560 £2 

OUTPUT Vo 
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NODE 
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15 pF WHICH INCLUDES 
PROBE AND STRAY 
■±r WIRING CAPACITANCE. 
Ifh 



OUTPUT Vo 

10% ^-- ~-^ - t[ 

tf h— — H tr I- 

Figure 8. Test Circuit for tp^Li tpLH> *r 3"^ ^t- 
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Rt « 560 n 
Ta = 25'C 


H 










w 




1,..CMh, 


CMt 












iillii 


111 1 


,t 1,1, 


Wtllw- 


,!,,{,,!, 



200 400 600 800 1000 

- COMMON MODE TRANSIENT AMPLITUDE - V 



Figure 9. Typical Common IVIode Transient Immunity vs. 
Common Mode Transient Amplitude. 




BYPASS^ OUTPUT Vq 

-O MONITORING 
NODE 



, SWITCH A T A: Vf = V 

^- VqIMIN.)* 

SWITCH AT B: If = 0.5 m A 

- Vn (MAX.)* 



-\^cm. 



JV 



PULSE GEN." ^-'- *SEE NOTES 6, 7. 

Figure 10. Test Circuit for Common Mode Transient Immunity and Typical Waveforms. 



Applications 



The HCPL-2300 optocoupler has the unique combination 
of low 0.5 mA LED operating drive current at a 5 MBd 
speed performance. Low power supply current require- 
ment of 10 mA maximum and the ability to provide 
Isolation between logic systems fulfills numerous applica- 
tions ranging from logic level translations, line receiver 
and party line receiver applications, microprocessor I/O 
port isolation, etc. The open collector ojutput allows for 
wired-OR arrangement. Specific interface circuits are illus- 
trated in Figures 11 through 18 with corresponding 
component values, performance data and recommended 
layout. 

For -40° C to 85° C operating temperature range, a mid 
range LED forward current (If) of 0.625 mA is recom- 
mended in order to prevent overdriving the integrated 
circuit detector due to increased LED efficiency at 
temperatures between 0°C and -40° C. For narrower 
temperature range of 0°C to 85° C, a suggested operating 
LED current of 0.75 mA is recommended for the mid range 
operating point and for minimal propagation delay skew: A 
peaking capacitance of 20 pF in parallel with the current 
limiting resistor for the LED shortens tpHL by approxi- 
mately 33% and tpLH by 13%. Maintaining LED forward 
voltage (Vf) below 0.8 V will guarantee that the HCPL-2300 
output is off. 

The recommended shunt drive technique for TTL/LSTTL/ 
CMOS of Figure 11 provides for optimal speed perfor- 
mance, no leakage current path through the LED, and 
reduced common mode influences associated with series 
switching of a "floating" LED. Alternate series drive tec- 



niques with either an active CMOS inverter or an open 
collector TTL/LSTTL inverter are illustrated in Figures 12 
and 13 respectively. Open collector leakage current of 250 
ijlA has been compensated by the 3.16K Ohms resistor 
(Figure 13) at the expense of twice the operating forward 
current. 

An application of the HCPL-2300 as an unbalanced line 
receiver for use in long line twisted wire pair communica- 
tion links is shown in Figure 14. Low LED If and Vf allow 
longer line length, higher speed and multiple stations on 
the line in comparison to higher If, Vf optocouplers. 
Greater speed performance along with nearly infinite 
common mode immunity are achieved via the balanced 
split phase circuit of Figure 15. Basic balanced (differen- 
tial) line receiver can be accomplished with one 
HCPL-2300 in Figure 15, but with a typical 400 V/)us com- 
mon mode immunity. Data rate versus distance for both 
the above unbalanced and balanced line receiver applica- 
tions are compared in Figure 16. The RS-232-C interface 
circuit of Figure 17 provides guaranteed minimum com- 
mon mode immunity of 100 V/yus while maintaining the 2:1 
dynamic range of If. 

A recommended layout for use with an internal 1000 
Ohms resistor or an external pull-up resistor and required 
Vcc bypass capacitor is given in Figure 18. Vcci is used 
with an external pull-up resistor for output voltage levels 
(VO) greater than or equal to 5 V. As illustrated in Figure 
18, an optional Vcc and GND trace can be located 
between the input and the output leads of the HCPL-2300 
to provide additional noise immunity at the compromise of 
insulation capability (VI-0). 
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•SCHOTTKY DIODE (HP 5082-2800, OR EQUIVALENT) AND 20 pF CAPACITOR 
ARE NOT REQUIRED FOR UNITS WITH OPEN COLLECTOR OUTPUT. 



Figure 11. Recommended Shunt Drive Circuit for Interfacing Between TTL/LSTTL/CIVIOS Logic Systems., 
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Figure 12. Active CIVIOS Series Drive Circuit. 
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Figure 13. Series Drive from Open Coiiector TTL/LSTTL Units. 
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♦OTHER DEVICES: MC3488A/B 
TI-AIA9636A. 
••MAY BE REQUIRED ON OLDER VERSIONS OF mA9636A. 
*•* SCHOTTKY DIODE (HP 5082-2800, OR EQUIVALENT). 

REFERENCE FIGURE 16 FOR DATA RATE vs. LINE DISTANCE L. 



V 



— i G 



Figure 14. Application of HCPL-2300 as Isolated, Unbalanced Line Receiver(s). 
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REFERENCE FIGURE 17 FOR DATA RATE vs. LINE DISTANCE 

FOR LESS SEVERE COMMON MODE INTERFERENCE ENVIRONMENTS, 

ONE HCPL-2300 OPTOCOUPLER WITH NO EXCLUSIVE -OR FLIP FLOP 

CIRCUIT CAN BE USED FOR BALANCED LINE RECEIVER APPLICATIONS. 

Vo=V,N. 

Figure 16. Application of Two HCPL-2300 Units Operating as an Isoiated, High Speed, Baianced, Spiit Pliase Line Receiver witii 
Significantly Enhanced Common Mode Immunity. 




100 1000 10,000 

L - LINE LENGTH - METRES 

Figure 17. Typical Point to Point Data Rate vs. Length of Line 
for Unbalanced (Figure 15) and Balanced 
(Figure 16) Line Receivers using HCPL-2300 
Optocouplers. 



xGND BUS (BACK) 
y_-^ (OPTIONAL) 



Vcc BUS (FRONT) 
(OPTIONAL) 



VcCi (Vol > Vcc) 



EXTERNAL 
- PULL-UP 
RESISTOR 




*SEE NOTE 1 

Figure 19. Recommended Printed Circuit Board Layout. 
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Figure 18. RS-232-C Interface Circuit with HCPL-2300. 
0*'C<Ta<85°C. 



NOTES: 

1. Bypassing of the power supply line is required witli a 0.01 nF 
ceramic disc capacitor adjacent to each optocoupler as illustrated In 
Figure 19. The power supply bus for the optocoupler(s) should be 
separate from the bus for any active loads, otherwise a larger value 
of bypass capacitor (up to 0.1 juF) may be needed to suppress regen- 
erative feedback via the power supply. 

2. Peaking circuits may produce transient input currents up to 100 mA, 
500 ns maximum pulse width, provided average current does not 
exceed 5 mA. 

3. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

4. The tpLH propagation delay is measured from the 50% point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge 
of the output pulse. 

5. The tpHL propagation delay is measured from the 50% point on the 
leading edge of the input pulse to the 1.5 V point on the leading edge 
of the output pulse. 

6. CMh is the maximum tolerable rate of rise of the common mode vol- 
tage to assure that the output will remain in a high logic state (i.e., 
VouT > 2.0 V). 

7. CMl Is the maximum tolerable rate of fall of the common mode vol- 
tage to assure that the output will remain in a low logic state (i.e., 
VouT < 0.8 V). 

8. Cp is the peaking capacitance. Refer to test circuit in Figure 9. 

,9. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 

test. 
10. See Option 010 data sheet for more information 
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Features 

• HIGH SPEED: 40 MBd TYPICAL DATA RATE 

• HIGH COMMON MODE REJECTION 

• HCPL-2400 = 50 VcM 
o HCPL-2411 = 300 VcM 

o AC PERFORMANCE GUARANTEED OVER 
TEMPERATURE 

• COMPATIBLE WITH TTL, STTL, LSTTL, AND 
HCMOS LOGIC FAMILIES 

• NEW, HIGH SPEED AIGaAs EMITTER 

• THREE STATE OUTPUT (NO PULL-UP 
RESISTOR REQUIRED) 

• HIGH POWER SUPPLY NOISE IMMUNITY 

o RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

• HCPL-5400/1 COMPATIBILITY 



Applications 



ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

COMPUTER-PERIPHERAL INTERFACES 

ISOLATED BUS DRIVER (NETWORKING 
APPLICATIONS) 

SWITCHING POWER SUPPLIES 

GROUND LOOP ELIMINATION 

HIGH SPEED DISK DRIVE I/O 

DIGITAL ISOLATION FOR A/D, D/A 
CONVERSION 

PULSE TRANSFORMER REPLACEMENT 
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Description 



The HCPL-2400/11 high speecJ optocoupiers combine an 
820 nm AIGaAs photon emitting diode with a high speed 
photon detector. This combination results in very high 
data rate capability and low input current. The three state 
output eliminates the need for a pull-up resistor and allows 
for direct drive of data buses. The hysteresis provides typ- 
ically 0.25 mA of differential mode noise immunity and 
minimizes the potential for output signal chatter. Improved 
power supply rejection minimizes the need for special 
power supply bypassing precautions. 

The electrical and switching characteristics of the HCPL- 
2400/11 are guaranteed over the temperature range of 0°C 
to 70°C. 

The HCPL-2400/11 are compatible with TTL, STTL, LSTTL 
and HCMOS logic families.^ When Schottky type TTL 
devices (STTL) are used, a data rate performance of 20 MBd 
over temperature is guaranteed when using the application 
circuit of Figure 13. Typical data rates are 40 MBd. 

Recommended Operating Conditions 



Parameter 


Symbol 


Mlm 


wrax. 


Un«5 


Power Supply Voltage 


yoc 


4.76 


5.25 


Volts 


Input Current (High) 


If (ON) 


4 


8 


mA 


Input Voltage (Low) 


Vf (OFF) 


^ 


0,8 


Volts 


Enable Voltage (Low) 


Vel 





0.8 


Volts 


Enable Voltage (High) 


Veh 


2.0 


Vcc 


Volts 


Operating Tetriperature 


Ta 





70'' 


00 


Fan Out 


H 




6 


TTL Loads 
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Absolute Maximum Ratings 

(No derating required up to 85° C) 



Parameter 


Symbol 


mt\. 


Max, 


Units 


Note 


Storage Temperature 


Ts 


-6S 


125 


^C 




Operating Temperature 


Ta 





86 


°0 




Lead Solder Temperature 


260*0 for 10 a HJo mm below seating plane) 




Average Forward Input Current 


If 




10.0 


mA 




Peak Forward Input Current 


Ifpk 




20.0 


mA 


9 


Reverse Input Voltage 


Vr 




3.0 


V 




Supply Voltage 


Voc 





7.0 


V 




Three State Enable Voltage 


Ve 


-0.5 


10.0 


V 




Average Output Collector Current 


lo 


-25.0 


25,0 


mA 




Output Collector Voltage 


Vo 


-0,6 


10.0 


V 




Output Collector Power Dissipation 


Po 




40.0 


mW 





Electrical Characteristics 



For 0° C < Ta < 70° C, 4.75 V < Vcc < 5.25 V, 4 mA < If{ON) < 8 mA, 2.0 V < Veh < 5.25. V < Vel < 0.8 V, 

V < Vf(off) < 0.8 V except where noted. All Typicals at Ta = 25° C, Vcc = 5 V, If(ON) = 5.0 mA, Vf(off) = V except where noted. 



Parameter 


Symtjol 


MIn. 


Typ, 


Max. 


Units 


Test Conditions 


Ffgure 


Note 


Logic tow Output Voltage 


Vol 






0.5 


Volts 


lOL - 8.0 mA (6 TTL Loads) 


1 




Logic Htgh Output Voltage 


VOH 


2,4 






Volts 


fOH = ^.0 mA 


2 




Output Leakage Current 


lOHH 






100 


M 


Vo=^ 5,25 V 1 Vf*-0.8V 






Logic High Enable Voltage 


Veh 


2.0 






Volts 








Logic low Enable Voltage 


VSL 






0.8 


Volts 








Logic Higb Enable Current 


lEH 






20 


fxA 


Ve==2.4V 










100 


M ^ 


Ve* 5,25 V 


Logic Low Enable Current 


lEL 




H),28 


-0.4 


mA 


Ve = 0.4V 






Logic Low Supply Current 


ICCL 




19 


26 


mA 


Vcc =* 5.25 V 
Ve-OV 






Logic High Supply Current 


ICCH 




17 


26 


mA 






High Impedance State 
Supply Current 


lCC2 




22 


28 


mA 


Vcc = 5,26 V 
Ve« 5.25 V 






High Impedance State 
Output Current 


lOZL 






20 


M 


VO-0.4V 


Ve«2V 






l02H 






20 


mA 


Vo - 2.4 V 


\/E^2y 






lOZH 






100 


mA 


Vo- 6.25 V 


Logic Low Short Circuit 
Output Current 


lost 




52 




mA 


Vo -Vcc- 5.26 V 


iF«8mA 




1 


Logic High Short Circuit 
Output Current 


lOSH 




«45 




mA 


Vcc « 6.26 V 


If «* mA, 
Vo * OND 




1 


Input Current Hysteresis 


iHYS 




0.26 




mA 


V00-6V 


8 




Input Forward Voltage 


Vf 


1.1 


T3 


T6 


Volts 


lF==5mA.TA = 26*C 


4 




Input Reverse Breakdown 
Voltage 


Vr 


3.0 


6.0 




Volts 


Ir-10M,Ta-25''C 






Input Diode Temperature 
Coefficient 


AVf 




H.44 




mV/^C 


lF-6mA 


4 




Input-Output Insulation 


h>o 






1 




45%RH, t=*5s, 
V|.o^3kVdc, T/^^aS'^C 




2, a 


1 Option 010 


V|SO 


2500 






Vrws 


RH<50%. t^l min. 




10 


Input-Output Resistance 


R(-0 




1012 




ohms 


V|^O«600VDC 




2 


Input-Output Capacitance 


Cl^O 




0.0 




p¥ 


f = 1 MHz, Vi-o - V dc 




2 


Input Capacitance 


Cm 




20 




PF 


f « 1 MHz, Vf ^ OV, Pins 2 and 3 
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Switching Characteristics 



0° C < Ta < 70° C, 4.75 V < Vcc < 5.25 V, 0.0 V < Ven < 0.8 V, 4 mA < If < 8.0 mA. All Typicals Vcc = 5 V, Ta = 25° C, 
If = 5.0 m A except where noted. 



Parameter 


Slriilt 


Mfn. 


Typ, 


Max, 


UnUl 


Test Conditions 


Figure 


Note 


:?* Propagation Delay Time to 
Logic Low Output Level 


tpHL 






55 


ns 


%(OfM) = 7:0mA 


5.6.7 


4 


15 


33 


60 


ns 




5,6.7 


3 


Propagation Delay Time to 
Logic High Output Level 


tpLH 






55 


ns 


Ifid^t^mmmAmm 


5.6,7 


4 ^^^^11 


15 


30 


60 


hs 




5,6.7 


3 ■"■■■■■■' 


Pulse Width Distortion 


jtpHL-^PLH 1 




2 


15 


r\s 


^fiOH}~'^-0mA 


5,8 


4 




3 


25 


ns 




5,8 




Channel Distortion 


-^tpHL 
^tpLH 




8 


25 


ns 




5 


S 




8 


25 


ns «' 


lis 


5 


5 


Output Rise Time 


tr 




20 




ns 




5 




Output Fall Time 


tf 




10 




ns 




5 




Output Enable Time to 
Logic High 


^PZH 




16 




ns 




9,10 




Output Enable Time to 
Logic Low 


^P2L 




30 




ns 




9,10 




Output Disable Time 
from Logic High 


¥hz 




20 




ns 




9,10 




Output Disable Time 
from Logic Low 


tPL2 




15 




ns 




9.10 




Logic High Common Mode 
Transient Immunity 


ICMhI 


2400 


1000 


10,000 




V/|ts 


VcM-SOV 


Ta-2S<^C,If-0 


11,12 


6 


2411 


1000 






V/jus 


VCM-300V 


Logic Low Commor> Mode 
Transient Immunity 


IcmlI 


2400 


1000 


10.000 




V/mS 


VCM-50V 


TA=^25°C.lf=4mA 


11,12 


6 


2411 


1000 






V/^s 


VCM-300V 


Power Supply Noise 
Immunity 


PSNt 




0.5 




Vp 


Vcc = S.O V, 48 Hz < Fac ^ 50 MHz 




7 



Notes: 

1 . Duration of output short circuit time not to exceed 1 ms. 

2. Device considered a two terminal device: pins 1-4 shorted 
together, and pins 5-8 shorted together. 

S.tpHL propagation delay is measured from the 50% level on 
the rising edge of the input current pulse to the 1.5 V level 
on the falling edge of the output pulse. The tpLH propaga- 
tion delay is measured from the 50% level on the falling 
edge of the input current pulse to the 1.5 V level on the ris- 
ing edge of the output pulse. 

4. This specification simulates the worst case operating condi- 
tions of the HCPL-2400/11 over the recommended operating 
temperature and Vcc range with the suggested applications 
circuit of Figure 13. 

5. Channel distortion describes the worst case variation of 
propagation delay from one part to another at identical 
operating conditions. 



6. CMh is the maximum slew rate of common mode voltage 
that can be sustained with the output voltage in the logic 
high state (Vo(MIN) > 2.0 V). CMl is the maximum slew rate of 
common mode voltage that can be sustained with the output 
voltage in the logic low state (Vo(MAX) < 0.8 V). 

7. Power Supply Noise Immunity is the peak to peak amplitude 
of the ac ripple voltage on the Vcc line that the device will 
withstand and still remain in the desired logic state. For 
desired logic high state, Voh(MIN) > 2.0 V, and for desired 
logic low state, Vol(MAX) < 0.8 volts. 

8. This is a proof test. This rating is equally validated by a 
2500 V ac, 1 second test per UL E55 361. 

9. Peak Forward Input Current pulse width < 50 /is at 1 KHz 
maximum repetition rate. 

10. See Option 010 data sheet for more information. 
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3 10.0 20.0 

lOL - LOGIC LOW OUTPUT CURRENT - mA 



lOH - LOGIC HIGH OUTPUT CURRENT - mA 



If - INPUT FORWARD CURRENT - mA 



Figure 1. Typical Logic Low Output 
Voltage vs. Logic Low Output Current 



Figure 2. Typical Logic High Output 
Voltage vs. Logic High Output Current 



Figure 3. Typical Output Voltage vs. 
Input Forward Current 
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Figure 4. Typical Diode Input Forward 
Current Characteristic 
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Figure 5. Test Circuit for tpLH, tpHL. V ^nd tf 
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Figure 6. Typical Propagation Delay vs. 
Ambient Temperature 



If - INPUT FORWARD CURRENT - mA 

Figure?. Typical Propagation Delay 
vs. Input Forward Current 



Ta - TEMPERATURE - °C 

Figure 8. Typical Pulse Width 
Distortion vs. Ambient Temperature 
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Figure 10. Typical Enable Propagation 
Delay vs. Ambient Temperature 



Figure 9. Test Circuit for tpHz. tpzH' *PLZ and tpzL- 
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'•SEE NOTE 6. 

t Cl is approximately 15 pF, WHICH INCLUDES PROBE AND 
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Figure 12. Typical Common IVIode Transient Immunity vs. 
Common IVIode Transient Voltage 



Figure 11. Test Diagram for Common Mode Transient Immunity 
and Typical Waveforms 



Applications 



Vcci = +5 V 




Figure 13. Recommended 20l\/IBd HCPL-2400/11 Interface Circuit 



Figure 14. Alternative HCPL-2400/11 interface Circuit 
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Figure 15. Typical Pulse Widthi Distortion vs. Input Driver Logic 
Family 



Figure 16. IVJoduiation Code Selections 
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Data Rate, Pulse-Width 
Distortion, and Channel 
Distortion Definitions 

In the world of data communications, a bit is defined as 
the smallest unit of information a computer operates with. 
A bit is either a Logic 1 or Logic 0, and is interpreted by a 
number of coding schemes. For example, a bit can be 
represented by one symbol through the use of NRZ code, 
or can contain two symbols in codes such as Biphase or 
Manchester (see Figure 16). The bit rate capability of a sys- 
tem is expressed in terms of bits/second (b/s) and the 
symbol rate is expressed in terms of Baud (symbols/se- 
cond). For NRZ code, the bit rate capability equals the 
Baud capability because the code contains one symbol 
per bit of information. For Biphase and Manchester codes, 
the bit rate capability is equal to one half of the Baud cap- 
ability, because there are two symbols per bit. 

Propagation delay is a figure of merit which describes the 
finite amount of time required for a system to translate 
information from input to output when shifting logic levels. 
Propagation delay from low to high (tpLH) specifies the 
amount of time required for a system's output to change 
from a Logic to a Logic 1, when given a stimulus at the 
input. Propagation delay from high to low (tpHL) specifies 
the amount of time required for a system's output to 
change from a Logic 1 to a Logic 0, when given a stimulus 
at the input (see Figure 5). 

When tpLH and tpHL differ in value, pulse width distortion 
results. Pulse width distortion is defined as |tpHL-tPLH| 
and determines the maximum data rate capability of a 
distortion-limited system. Maximum pulse width distortion 
on the order of 20-30% is typically used when specifying 
the maximum data rate capabilities of systems. The exact 
figure depends on the particular application (RS-232, 
PCM,T-1,etc.). 

Channel distortion, (AtpHL, AtpiH), describes the worst 
case variation of propagation delay from device to device 
at identical operating conditions. Propagation delays tend 
to shift as operating conditions change, and channel dis- 
tortion specifies the uniformity of that shift. Specifying a 
maximum value for channel distortion is helpful in parallel 
data transmission applications where the synchronization 
of signals on the parallel lines is important. 

The HCPL-2400/11 optocouplers offer the advantages of 
specified propagation delay (tpLH, tpHL), pulse-width dis- 
tortion (|tpLH-tpHL|), and channel distortion (AtpLH, AtpHL) 
over temperature, input forward current, and power supply 
voltage ranges. 



Applications Circuits 

A recommended application circuit for high speed opera- 
tion is shown in Figure 13. Due to the fast current switching 
capabilities of Schottky family TTL logic (74STTL), data 
rates of 20MBd are achievable from to 70°C. the 74S04 
totem-pole driver sources current to series-drive the input 
of the HCPL-2400/11 optocoupler The 3480 resistor limits 
the LED forward current. The 30 pF speed-up capacitor 
assists in the turn-on and turn-off of the LED, increasing 
the data rate capability of the circuit. On the output side, 
the following logic can be directly driven by the output of 
the HCPL-2400/11 since a pull-up resistor is not required. If 
desired, a non-inverting buffer may be substituted on either 
the input or the output side to change the circuit function 
from Y = A to Y = A. This circuit satisfies all recommended 
operating conditions. 

An alternative circuit is shown in Figure 14, which utilizes a 
74S05 open-collector inverter to shunt-drive the HCPL- 
2400/11 optocoupler. This circuit also satisfies all 
recommended operating conditions. 

The HCPL-2400/11 optocouplers are compatible with other 
logic familes, such as TTL, LSTTL, and HCMOS. However, 
the output drive capabilities of Schottky family devices 
greatly exceed those associated with TTL, LSTTL, and 
HCMOS logic families, and are recommended in high data 
rate (20MBd) applications where fast drive current transi- 
tions are required to operate the HCPL-2400/11 with 
minimum pulse-width distortion. 




Figure 17. Typical HCPL-2400/11 Output Schematic 
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NOTE: 

A .01 to O.lpF BYPASS CAPACITOR MUST B 

CONNECTED BETWEEN PINS 8 AND 5. 



Features 



Figure 1. 



• LSTTL/TTL COMPATIBLE: 5 V SUPPLY 

• HIGH SPEED: 10 MBd TYPICAL 

• LOW INPUT CURRENT REQUIRED: 5 mA 

• HIGH COMMON MODE REJECTION: >1000 V/)us TYPICAL 

• GUARANTEED PERFORMANCE OVER TEMPERATURE 

• RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 

1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 

Description / Applications 

The 6N137 consists of a GaAsP photon emitting diode 
and a unique integrated detector. The photons are collected 
in the detector by a photodiode and then amplified by a high 
gain linear amplifier that drives a Schottky clamped open 
collector output transistor. The circuit is temperature, 
current and voltage compensated. 

This unique isolator design provides maximum DC and AG 
circuit isolation between input and output while achieving 
LSTTL/TTL circuit compatibility. The isolator operational 
parameters are guaranteed from 0°C to 70° C, such that a 
minimum input current of 5mA will sink an eight gate fan-out 
(13mA) at the output with 5 volt Vqq applied to the detector. 
This isolation and coupling is achieved with a typical 
propagation delay of 55ns. The enable input provides gating 
of the detector with input sinking and sourcing requirements 
compatible with LSTTL/TTL interfacing. 
The 6N137 can be used in high speed digital interfacing 
applications where common mode signals must be rejected, 
such as for a line receiver and digital programming of floating 
power supplies, motors, and other machine control systems. 
It is also useful in digital/analog conversion applications, like 
compact disk players, for noise elimination. The open collector 
output provides capability for bussing, OR'ing and strobing. 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which 
may be induced by ESD. 
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Recommended Operating 




Lonuinons 


Sym. 


MJn, 


IVtaK. 


Unit$ 


Input Current, Low Level 
Each Channel 


Im. 





2S0 


mA 


Input Current, High Level 
Each Channel 


Jfh 


6,3** 


15 


mA 


High Level Enable Voltage 


Vi;h 


2.0 


Vcc 


V 


Low Level Enable Voltage 
(Output High) 


Vhi. 





O.S 


V 


Supply Volti|e, Output 


Vct- 


4.5 


5.6 


V 


Fan Out 
(TTL Load) 


N 




a 




Operating Temperature 


T.\ 





70 


OQ 



Absolute Maximum Ratings* 

(No derating required up to 70° C) 

Storage Temperature -55°Cto+125°G 

Operating Temperature 0°Cto+70°C 

Lead Solder Temperature 260° C for 10s 

. ^ ,. (1.6mm below seating plane) 

Peak Forward Input 

Current 40mA (t < 1 msec Duration) 

Average Forward Input Current 20mA 

Reverse Input Voltage 5V 

Enable Input Voltage 5.5V 

(Not to exceed Vcc by more than 500mV) 

Supply Voltage -Vcc 7V(1 Minute Maximum) 

Output Current- lo 50mA 

Output Collector Power Dissipation 85mW 

Output Voltage -Vo 7V 

**6.3mA condition permits at least 20% CTR degradation 
guardband. Initial switching threshold is 5mA or less. 



*JEDEC Registered Data. 
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Electrical Characteristics 

OVER RECOMMENDED TEMPERATURE (Ta = 0°C TO 70°C) UNLESS OTHERWISE NOTED 



Parameter 


Symbol 


IVlla 


Typ.** 


Max, 


Units 


Test Conditions 


Figure 


IS}ote 


High Level Output Current 


bn"^ 




2 


250 


^A 


Vcc=5,5V, Vo-5,5V, 
lF-250/iA,V£=^ZOV 


6 




Low Level Output Voltage 


VOL^ 




0,4 


0.6 


V 


Vcc^B.SV, lp«5mA, 

VeH«2.0V 

loL (Sinking) =^13mA 


3,5 




High Levef Enable Current 


kH 




-1,0 




mA 


Vcc==5.5V, Vg^ZOV 






Low Level Enable Current 


hL' 




-1.4 


-2.0 


mA 


Vcc«5.5V, Vg^^O.SV 






High Level Supply Current 


ICCH* 




7 


15 


mA 


Vcc-5.5V. If«0 
Ve^O.SV 






Low Level Supply 


ICCL* 




14 


18 


mA 


Vcc^5,5V, Ip-IOmA 
Vg=^0.5V 






lnput*Outpyt Insulation 


l|-0 






1 


mA 


46% RH, t = 5s, 
V|.o=3kVdc,TA=="25^<^ 




5,9 


OPT 010 


ViSO 


2500 






Vrms 


RHS50%t==^1 MIN 




10 


Resistance (Input-Output} 


Rj^o 




1012 




n 


Vho^500V,TA«25°C 




5 


Capacitance (Input-Output) 


Cuo 




0.6 




pF 


f^1IVIHz.TA-25''C 




5 


Input Forward Voltage 


Vf* 




1.5 


1,75 


V 


Ip^lOmA. TA^'aS^C 


4 


a 


Input Reverse Breakdown 
Voltage 


BVr* 


5 






V 


fB^10/uA,TA»25^C 






Input Capacitance 


^m 




60 




PF 


VF-0,f«1MHz 






Ojrrent Transfer Ratio 


CTR 




700 




% 


lF=5.0mA, R^'^lOOa 


2 


7 



**AII typical values are at Vcc = 5V,Ta = 25° C 



Switching Characteristics at Ta=25°C , Vcc = 5V 



Parameter 


Symtjol 


Mm. 


Typ, 


Max. 


Units 


Test Conditions 


Figure 


Mote 


Propagation Delay Time to 
High Output Level 


Vlh* 




55 


75 


ns 


Rt-350O,CL«15pF, 
lF-7.5mA 


7.9 


1 


Propagation Delay Time to 
Low Output Level 


tPHL* 




55 


75 


m 


RL*==350i^,Ct^15pF, 
l|r^7.5mA 


7,9 


2 


Pulse Width Distortion 


tpHL~ tpLH 




10 




ns 


Rt.-350n, Cl-15pF, 
lF«^7.5mA 






Output Rise-Fall Time 
(10-90%) 


trr tf 




50,20 




ns 


Rt«350O, Cl-15pF, 
lF=-7JmA 






Propagation Delay Time of 
Enable from Vgn to Vg}^ 


tELH 




65 




ns 


Rt«350O,CL-15pF, 
lF«7.5mA, Veh=3.0V, 
Vel=0.5V 


8 


3 


Propagation Delay Time of 
Enable from Vel to Vgn 


tEHL 




20 




ns 


Rt=350O, Cl=15pF, 
If -7. 5mA Veh~3.0V, 
VEt-0.5V 


8 


4 


Common Mode Transient 
Immunity at Logic High 
Output Level 


CMh 




100 




v/jus 


VcM^'JOV Rt-350a, 
Vo(mln.)-^2V, M^OmA 


11 


6 


Common Mode Transient 
Immunity at Logic Low 
Output Level 


ICMtl 




-300 




v//us 


VcM-lOV Rt=350O, 

Vo(max.)=0.3V, 

lF«5mA 


'i'i 


6 



*JEDEC Registered Data. 
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Operating Procedures and Definitions 



Logic Convention. The 6N137 Is defined in terms of positive 
logic. 

Bypassing. A ceramic capacitor (.01 to 0.1/iF) siiould be con- 
nected from pin 8 to pin 5 (Figure 12). Its purpose is to stab- 
ilize tlie operation of the high gain linear amplifier. Failure to 
provide the bypassing may impair the switching properties. The 
total lead length between capacitor and coupler should not ex- 
ceed 20mm. 

Polarities. All voltages are referenced to network ground (pin 
5). Current flowing toward a terminal is considered positive. 
Enable Input. No external pull-up required for a logic (1), i.e., 
can be open circuit. 
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Figure 2. Optocoupler Collector Characteristics. 
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NOTES: 

1 . The tpLH propagation delay is measured from the 3.75mA point on the trailing 
edge of the input pulse to the 1 .5V point on the trailing edge of the output pulse. 

2. The tpHL propagation delay is measured from the 3.75mA point on the leading 
edge of the input pulse to 1.5V point on the leading edge of the output pulse. 

3. The tELH enable propagation delay is measured from the 1.5V pointof the trailing 
edge of the input pulse to the 1 .5V point on the trailing edge of the output pulse. 

4. The tEHL enable propagation delay is measured from the 1.5V point on the 
leading edge of the input pulse to the 1.5V point on the leading edge of the 
output pulse. 

5. Device considered a two terminal device: pins 2 and 3 shorted together, and 
pins 5, 6, 7, and 8 shorted together. 

6. Common mode transient immunity in Logic High level is the maximum tolerable 
(positive) dVcM/dt on the leading edge of the common mode pu|se, Vcm. to 
assure that the output will remain in a Logic High state (i.e., Vo>2.0V). Common 
mode transient immunity in Logic Low level is the maximum tolerable 
(negative) d VcM/dt on the trailing edge of the common mode pulse signal, Vcm. 
to assure that the output will remain in a Logic Low state (i.e., Vo<0.8V). 

7. DC Current Transfer Ratio is defined as the ratio of the output collector current 
to the forward bias input current times 100%. 

8. At 10mA Vf decreases with increasing temperature at the rate of 1.6mV/°C. 

9. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 
10. See Option 010 data sheet for more information. 
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Figure 4. Input Diode Forward Characteristic. 
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Figure 5. Output Voltage, Vql vs. Temperature and Fan-Out. 
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Figure 3. Input-Output Characteristics, 



Figure 6. Output Current, Iqh vs. Temperature (lp=250juA). 
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Figure 7. Test Circuit for tpuL a"*^ <PLH.** 

**JEDEC Registered Data. 
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Figure 11. Test Circuit for Transient Immunity and Typical Waveforms. 
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Figure 12. Recommended Printed Circuit Board Layout. 
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A 0.01 TO 0.1 mF bypass CAPACITOR 
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PINS 8 AND 5 (See Note 1). 

Figure 1. Schematic. 
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Features 

o INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION (CMR) 
HCPL-2601 = 1000 y/iis 
HCPL-2611 =3500 V/^s 

• HIGH SPEED: 10 MBd TYPICAL 

• LSTTL/TTL COMPATIBLE 

• LOW INPUT CURRENT REQUIRED: 5 mA 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE: 0°C to 70°C 

• STROBABLE OUTPUT 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 
Vac, 1 MINUTE (OPTION 010). 



Description 



The HCPL-2601/11 optically coupled gates combine a 
GaAsP light emitting diode and an integrated high gain 
photon detector. An enable input allows the detector to be 
strobed. The output of the detector I.C. is an open collector 
Schottky clamped transistor. The internal shield provides a 
guaranteed common mode transient immunity specification 
of 1000 V//XS for the 2601, and 3500 V/fiS with the 2611. 
This unique design provides maximum D.C. and A.C. 
circuit isolation while achieving TTL compatibility. The 
isolator D.C. operational parameters are guaranteed from 
0°C to 70°C allowing troublefree system performance. 
This isolation is achieved with a typical propagation delay 
of 40 nsec. 

The HCPL-2601/11 are suitable for high speed logic 
interfacing, input/output buffering, as line receivers in 
environments that conventional line receivers cannot 
tolerate and are recommended for use in extremely high 
ground or induced noise environments. 
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O.18 t.007> ^ 



TYPE NUMBER 
-DATE CODE 



B£COGNIT(ON 




6.10 (.240) 
7.36 ti90>«Wl (.260) 
715 (.310) 



i 



:^ 



[-»— O.eS (.025) MAX, 
2,28 (,090? 



zaotno) 

DIMENSIONS IN MILLIMETRES ANG jINCHES), 




Applications 



• isolated Line Receiver 

• Simplex/Multiplex Data Transmission 

• Computer-Peripheral interface 

• IVIicroprocessor System interface 

• Digital Isolation for A/D, D/A Conversion 

• Switching Power Supply 

• instrument input/Output Isolation 

• Ground Loop Elimination 

• Pulse Transformer Replacement 

Recommended Operating 
Conditions 





%ym. 


Mln, 


Max. 


ijiits 


Input Current, Low Level 


Ifl 





250 


/"A 


Input Current, High Level 


Ifh 


6,3* 


15 


mA 


Supply Voltage, Output 


Vcc 


4.5 


5.5 


V 


High Level Enable Voltage 


Veh 


2.0 


Vcc 


V 


Low Level Enable Voltage 


Vet 





0.8 


V 


fan Out (TTL Load) 


N 




8 




Operating Temperature 


Ta 





70 


''O 





CAUTION: The small Junction sizes inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which 
may be induced by ESD. 

*6.3mA condition permits at least 20% CTR degradation guard 
band. Initial switching threshold is 5mA or less. 
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Absolute Maximum Ratings 

(No Derating Required up to 70° C) 

Storage Temperature -55°Cto+125°C 

Operating Temperature . . . 0°Cto+70°C 

Lead Solder Temperature 260°Cfor10s 

(1.6mm below seating plane) 
Forward Input Current - If (see Note 2) ....... 20 mA 

Reverse Input Voltage . .......... . . 5V 

Electrical Characteristics 



Supply Voltage -Vcc 7V(1 Minute Maximum) 

Enable Input Voltage -Ve. . . 5.5 V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current - Iq .... 25 mA 

OutputCollector Power Dissipation 40 mW 

Output Collector Voltage -Vo 7V 



(Over Recommended Temperature, Ta = 


0°Cto+70°a 


Unless Otherwise Noted) 






Parameter 


Symbol 


Mm. 


Typ.* 


Max, 


Units 


Test Condillons 


Rgure 


Note 


High Levef Output Current 


loH 




20 


260 


;uA 


Vcc - 5,5V, Vo - 5.6V. 
If = 250 fxA, Vg ^ 2.0 V 


2 




Low Level Output Voltage 


Vol 




0.4 


0.6 


V 


Vcc = 5.5V Jf ^ 5 mA 

Ve == 2.0 V, 

loL (Sinking) ~ 13 mA 


3.5 




High Level Supply Current 


ICCH 




10 


15 


mA 


Vcc ^ 5.5V, If^O, 
Ve - 0,5 V 






Low Level Supply Current 


iccr. 




IS 


19 


mA 


Vcc ^ 5.5V, If " 10 mA, 
Ve - 0.6 V 






Low Level En|ble Current 


hi. 




*t4 


-2.0 


mA 


Vcc - 5.5 V. Ve - 0.5 V 






High Level En|ble Current 


IfiH 




^1.0 




mA 


Vcc - 5.6 V. Ve - 2.0V 






High Level Enable Voltage 


Veh 


a,o 






V 






11 


Low Level Enat)|e Voltage 


Vm. 






0.8 


V 








., iDput Forward Voltage 


Vf 




1.6 


1J$ 


V 


lF*^10mA,TA-25'»C 


4 




Input Reverse Breakdown 
Voltage 


BVr 


5 






V 


Ir * 10 M> Ta - 26*0 






Input .Capacitance 


Cljvi 




60 




pr 


Vf « 0, f = 1 MHz 






Input Diode Temperature 
Coefficient 


AVr 

ATa 




-1.6 




mV/<>C 


If « 10 mA 






Ifiput-Output Insulation 


. ii-o 






1 


fiA 


45%BH.t«Ss, 
V|„o«3kVdc,TA«25<»C 




3,12 


1 OPT 010 


Viso 


2500 






Vrms 


RH ^50%t«1MIN 




ia 


Be$l$tance (Input-Output) 


.•'.f^r»o ■ 




^10^^ 




a 


Vho « 500 V 




3^ 


Capacitance (Input-Output) 


';, Ci-o 




. 0-6 




P^ 


f - 1 MHz 




3 



*AII typical values are at Vcc = 5V, Ta = 25°C. 



Switching Characteristics a^ = 25°c, vcc = bv) 



p«ramellr 


Symbol 


Min. 


IVP* 


UiB% 


Unite 


TB^t Cond(tlon$ 


Rgure 


Note 


Proj^agatlon Dejay Time to 
High Output |evej 


tp.lH 




40 


T6. 


na 


Ru^^son 

Cl«16pF 
If ■== 7.5mA 


6 


4 


Propagation delay Time to 
Low Output Levet 


^f».Hl ... 




. .^^ 


75 


n$ 


6 


5 


Fuf^e Width Distortion 


HpHrtaHl' 




10 




ns 






Outplit BIse Time (10*90%) 


■■tr'^ . 




20 




n$ 






Output Fall Time (90-10%) 


tf 




30 




na 






Propagation Delay Time of 
Enable from V^h to Vgt 


teiH 




25 




n$ 


f^t«350aCL^16pF, 
lp«7,6mA,VeH^3V, 
Vel»OV 


9 


6 


Propagation Delay Time of 
^natole from V^l to Vgn 


^EHl 




26 




ns 


Rt,«360aCt-15pF, 
iF« 7.6mA Veh'=3V. 
Vgt~OV 


9 


7 


Common Mode 
Transient immunity 
at High Output Level 


[CMhI 


2601 


1000 


10,000 




V/)US 


VcM-50V 


Vo|MiN}^2V. 

Ru~350n 

lfj«OmA 


12 


8,10 


2611 


3600 






V//tiS 


VCM-400V 


Common Mode 
Transient Immunity 
at Low Output Level 


jCMt! 


2601 


100O 


10,000 




V/^s 


VcM«50V 


Vo(MAX)«^0.8V 
Rt«360a 
If ^ 75 mA 


12 


9,10 


2611 


3500 






V/^$ 


VO1V1-400V 



9-40 



. Bypassing of the power supply line is required, with a 0.01 nF ceramic 
disc capacitor adjacent to each isolator as illustrated in Figure 15. The 
power supply bus for the isolator(s) should be separate from the bus for 
any active loads, otherwise a larger value of bypass capacitor (up to 0.1 
)uF) may be needed to suppress regenerative feedback via the power 
supply. 

. Peaking circuits may produce transient input currents up to 50 mA, 50 
ns maximum pulse width, provided average current does not exceed 20 
mA. 

. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

■ The tpi.H propagation delay is measured from the 3.75 mA point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge of 
the output pulse. 

, The tpHL propagation delay is measured from the 3.75 mA point on the 
leading edge of the Input pulse to the 1 .5V point on the leading edge of 
the output pulse. 



6. The t{;i.H enable propagation delay is measured from the 1.5 V point on 
the trailing edge of the enable input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 

7. The tF.Hi. enable propagation delay is measured from the 1.5 V point on 
the leading edge of the enable input pulse to the 1.5 V point on the 
leading edge of the output pulse. 

8. CMh is the maximum tolerable rate of rise of the common mode voltage 
to assure that the output will remain in a high logic state (i.e., Vori 
>2.0 V). 

9. CMi. is the maximum tolerable rate of fall of the common mode voltage 
to assure that the output will remain in a low logic state (i.e., Voi t<0.8 
V). 

10. For sinusoidal voltages, /|dvcMP 

) = :rfcMVcM (p-p) 

dt 

11. No external pull up is required for a high logic state on the enable input. 

12. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

13. See Option 010 data sheet for more information. 
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Figure 2. High Levei Output Current 
vs. Temperature. 
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Figure 3. Low Levei Output Voitage 
vs. Temperature. 
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Figure 6. Test Circuit for tp^i. and tp^. 
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vs. Temperature. 
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Figure 12. Test Circuit for Common Mode 
Transient immunity and 
Typical Waveforms. 
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PINS 8 AND 5 (See Note 1). 



Figure 1. Schematic. 
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Features 



HIGH COMMON MODE REJECTION 

2602 = 1000 V//XS 

2612 = 3500 V/^s 

LINE TERMINATION INCLUDED — NO EXTRA CIRCUITRY 

REQUIRED 

ACCEPTS A BROAD RANGE OF DRIVE CONDITIONS 

GUARDBANDED FOR LED DEGRADATION 

LED PROTECTION MINIMIZES LED EFFICIENCY 

DEGRADATION 

HIGH SPEED — lOMBd (LIMITED BY TRANSMISSION LINE 

IN MANY APPLICATIONS) 

INTERNAL SHIELD PROVIDES EXCELLENT COMMON 

MODE REJECTION 

EXTERNAL BASE LEAD ALLOWS "LED PEAKING" AND 

LED CURRENT ADJUSTMENT 

RECOGNIZED UNDER THE COMPONENT PROGRAM OF 

U.L. (FILE NO. E55361) FOR DIELECTRIC WITHSTAND 

PROOF TEST VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 

Vac, 1 MINUTE (OPTION 010). 

HCPL-1930/1 COMPATIBILITY 



Description 



The HCPL-2602/12 optically coupled line receivers combine 
a GaAsP light emitting diode, an input current regulator 
and an integrated high gain photon detector The input 
regulator serves as a line termination for line receiver 
applications. It clamps the line voltage and regulates the 
LED current so line reflections do not interfere with circuit 
performance. 

The regulator allows a typical LED current of 8.5 mA 
before it starts to shunt excess current. The output of the 
detector IC is an open collector Schottky clamped transis- 
tor. An enable input gates the detector. The internal 
detector shield provides a guaranteed common mode 
transient immunity specification of 1000V//iS for the 2602, 
and 3500 V/jus for the 2612. 
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Applications 



o Isolated Line Receiver 

o Simplex/Multiplex Data Transmission 

o Computer-Peripheral Interface 

o Microprocessor System Interface 

o Digital Isolation for A/D, D/A Conversion 

o Current Sensing 

o Instrument Input/Output Isolation 

o Ground Loop Elimination 

o Pulse Transformer Replacement 

DC specifications are defined similar to TTL logic and are 
guaranteed from 0°C to 70° C allowing trouble free inter- 
facing with digital logic circuits. An input current of 5 mA 
will sink an eight gate fan-out (TTL) at the output with a 
typical propagation delay from inpu' to output of only 45 
nsec. 

The HCPL-2602/12 are useful as line \>. . -^rs in high noise 
environments that conventional line reo;:^ ts cannot tol- 
erate. The higher LED threshold volta/e provides 
improved immunity to differential noise and thv internally 
shielded detector provides orders of magnitude Improve- 
ment in common mode rejection with little or no sacrifice 
in speed. 

CAUTION: The small junction sizes inherent to the design 
of this bipolar component increase the component's sus- 
ceptibility to damange from electrostatic discharge (ESD). 
It is advised that normal static precautions be taken in 
handling and assembly of this component to prevent dam- 
age and/ or degradation which may be induced by ESD. 
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Recommended Operating 
Conditions 





Sym, 


mt\. 


Max. 


Units 


fnput Current, Low Level 


111 





250 


iuA 


Input Current, High Level 


tlH 


6.3* 


60 


mA 


Supply Voltage, Output 


Vcc 


4.5 


5.5 


V 


High Level Enable Voltage 


Vi-;h 


2.0 


Vcc 


V 


Low Level Enable Voltage 


Vst 





0.8 


V 


Fan Out (TIL Load) 


N 




8 




Operating Temperature 


Ta 





70 


°C 



*6.3 mA condition permits at least 20% degradation guardband. 
Initial switching threshold is 5 mA or less. 



Absolute iviaximum Ratings 

Storage Temperature .............. -55°Cto+125°C 

Operating Temperature .... 0°Cto+70°G 

Lead Solder Temperature ... 260°Cfor10s 

(1.6mm below seating plane) 

Forward Input Current — Ij 60 mA 

Reverse Input Current 60 mA 

Supply Voltage -Vcc 7V (1 Minute Maximum) 

Enable Input Voltage- Ve 5.5 V 

(Not to exceed Vcc by more than 500 mV) 

OutputCollectorCurrent-l() • 25mA 

Output Collector Power Dissipation 40 mW 

Output Collector Voltage -V() 7V 

Input Current, Pin 4 ±10mA 



NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 /iF ceramic 
disc capacitor adjacent to each isolator as illustrated in Figure 15. The 
power supply bus for the isolator(s) should be separate from the bus for 
any active loads, otherwise a larger value of bypass capacitor (up to 0.1 
juF) may be needed to suppress regenerative feedback via the power 
supply. 

2. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted 
together, and pins 5, 6, 7 and 8 shorted together. 

3. The tiM.n propagation delay is measured from the 3.75 mA point on the 
trailing edge of the input pulse to the 1.5 V point on the trailing edge of 
the output pulse. 

4. The tpHL propagation delay is measured from the 3.75 m A point on the 
leading edge of the input pulse to the 1 .5V point on the leading edge of 
the output pulse. 

5. The ti;i.n enable propagation delay is measured from the 1.5 V point on 
the trailing edge of the enable input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 



6. The ti:ni. enable propagation delay is measured from the 1.5 V point on 
the leading edge of the enable input pulse to the 1.5 V point on the 
leading edge of the output pulse. 

7. CMii is the maximum tolerable rate of rise of the common mode voltage 
to assure that the output will remain in a high logic state (i.e., Voir 
>2.0 V). 

8. CMi. is the maximum tolerable rate of fall of the common mode voltage 
to assure that the output will remain in a low logic state (i.e., Von <0.8 
V). 
For sinusoidal voltages, ( '-] = n-fcMVc m (p-p) 



10. No external pull up is required for ai high logic state on the enable input. 

11. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. 
test. 

12. See Option 010 data sheet for more information. 
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Figure 2. Output Voltage vs. Forward 
Input Current. 
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Electrical Characteristics 

Over Recommended Temperature, Ta = 0°Cto +70° C, Unless Otherwise Noted) 






Parameter 


Symbol 


Mln. 


Typ.** 


Max. 


Units 


Test Conditions 


Figure 


Note 




High Level Output Current 


•oh 




20 


250 


MA 


Vcc - B.5V, Vo = 5.5V 
fr250juA, Ve=2.0V 


4 




Low Level Output Voltage 


Vol 


W: 


0.4 


0,6 


V 


II/CC-5.5V, IrSmA 

VE-2,Qy, 

Iql (&king)-13mA 


2,5 




Input Voltage 


V| 





2.0 


2.4 


V 


(1-5 mA 


3 






2.3 


2,7 


liilmA 


3 




Input Reverse Voltage 


Vr 




0.75 


0.95 


V 


lR=5mA 






Low Level Enable Current 


•el 




-1.4 


-2,0 


mA 


Vec==5JV, VE-0.5V 






High Level Enable Current 


kH 




-1.0 




mA 


Vcc-5.5V, Ve=2.0V 






High Level Enable Voltage 


Veh 


2.0 






V 






10 


Low Level Enable Voltage 


Vel 






0.8 


V 








High Level Supply Current 


^CCH 




10 


15 


mA 


Vcc=5.5V, 1 1=0, 
Ve-O.SV 






Low Level Supply Current 


tct 




16 


19 


mA 


Vcc=^5.5V, Ir60 mA 
Ve==0.5V 






Input Capacitance 


Qn 




90 




pF 


VrO.f^'l MHz, 
(PIN 2-3) 






Input-Output Insulation 


N-o 






1 


piA 


45% RH, t = 5S, 
V{-o==^3kVdC,TA=^S^<^ 




2.11 


OPT 010 


ViSO 


2500 






Vrms 


RH<50%t-=1 MIN 




12 


Resistance (fnput-Output) 


Ri-0 




1012 




a 


V 1.0 =500 V 




2 


Capacitance (Input-Output) 


ChO 




0.6 




pF 


f ^ 1 M Hz 




2 




Switching Charac 

(Ta = 25°C, Vcc = 5V) 


teristics 




**AII typical values are at VqC = 5V, Ta = 25° C. 






Parameter 


Symbol 


mn. 


Typ, 


Max. 


Units 


Test Conditions 


Figure 


Note 




Propagation Delay Time to 
High Output Level 


tpLH 




45 


75 


ns 


RL^350n 
Cl^15pF 
Ij^ 7.5mA 


6 


3 


Propagation Delay Time to 
Low Output Level 


tpHL 




45 


75 


ns 


6 


4 


Output Rise Time (10-90%) 


tr 




25 




ns 






Output Fall Time (90-10%) 


tf 




25 




ns 






Propagation Delay Time of 
Enable from V^h to Vel 


tELH 




15 




ns 


RL===350aCt==15pR 

l,^7.5mA,VEH=-3V, 

Vel=OV 


10 


5 


Propagation Delay Time of 
Enable from V^i^ to V^h 


tEHL 




15 






10 


6 


Common Mode 
Transient Immunity 
at High Output Level 


ICMhI 


2602 


1000 


10,000 




V/ms 


VcM-60V 


Vo{MiN)==2V 

Rt^asoa 

l(=-OmA 


12 


7,9 


2612 


3500 






V/jus 


VcM=300V 


Common Mode 
Transient Immunity 
at Low Output Level 


ICMtl 


2602 


1000 


10,000 




V/ms 


VcM-SOV 


Vo(JvlAX)=^0'8V 
RL = 350n 
l|-Z5mA 


12 


8,9 


2612 


3500 






y/fxs 


VCM-300V 
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UsingtheHCPL-2602/12 
Line Receiver Optocouplers 

The primary objectives to fulfill when connecting an opto- 
coupler to a transmission line are to provide a minimum, 
but not excessive, LED current and to properly terminate 
the line. The internal regulator in the HCPL-2602/12 simpli- 
fies this task. Excess current from variable drive conditons 
such as line length variations, line driver differences and 
power supply fluctuations are shunted by the regulator In 
fact, with the LED current regulated, the line current can be 
increased to improve the immunity of the system to 
differential-mode-noise and to enhance the data rate capa- 
bility. The designer must keep in mind the 60 mA input 
current maximum rating of the HCPL-2602/12 in such 
cases, and may need to use series limiting or shunting to 
prevent overstress. 

Design of the termination circuit is also simplified; in most 
cases the transmission line can simply be connected 
directly to the input terminals of the HCPL-2602/12 without 
the need for additional series or shunt resistors. If 
reversing line drive is used it may be desirable to use two 
HCPL-2602/12 or an external Schottky diode to optimize 
data rate. 

Polarity Non-Reversing Drive 

High data rates can be obtained with the HCPL-2602/12 
with polarity non-reversing drive. Figure (a) illustrates how 
a 74S140 line driver can be used with the HCPL-2602/12 
and shielded, twisted pair or coax cable without any 
additional components. There are some reflections due to 
the "active termination" but they do not interfere with 
circuit performance because the regulator clamps the line 
voltage. At longer line lengths tpLH increases faster than 
tpHL since the switching threshold is not exactly halfway 
between asymptotic line conditions. If optimum data rate 
is desired, a series resistor and peaking capacitor can be 
used to equalize tp|_H and tpHL- 'n general, the peaking 
capacitance should be as large as possible; however, if it is 
too large it may keep the regulatorfrom achieving turn-off 
during the negative (or zero) excursions of the input 
signal. A safe rule: 

makeC^16t 

where C = peaking capacitance in picofarads 
t = data bit interval in nanoseconds 

Polarity Reversing Drive 

A single HCPL-2602/12 can also be used with polarity 
reversing drive (Figure b). Current reversal is obtained by 
way of the substrate isolation diode (substrate to 
collector). Some reduction of data rate occurs, however, 
because the substrate diode stores charge, which must be 
removed when the current changes to the forward 
direction. The effect of this is a longer tpHL- This effect can 



be eliminated and data rate improved considerably by use 
of a Schottky diode on the input of the HCPL-2602/12. 

For optimum noise rejection as well as balanced delays a 
split-phase termination should be used along with a flip- 
flop at the output (Figure c). The result of current reversal 
in split-phase operation is seen in Figure (c) with switches 
A and B both OPEN. The coupler inputs are then con- 
nected in ANTI-SERIES; however, because of the higher 
steady-state termination voltage, in comparison to the 
single HCPL-2602/12 termination, the forward current in 
the substrate diode is lower, and consequently there 
is less junction charge to deal with when switching. 

Closing switch B with A open is done mainly to enhance 
common mode rejection, but also reduces propagation 
delay slightly because line-to-line capacitance offers a 
slight peaking effect. With switches A and B both 
CLOSED, the shield acts as a current return path which 
prevents either input substrate diode from becoming 
reversed biased. Thus the data rate is optimized as shown 
in Figure (c). 

Improved Noise Rejection 

Use of additional logic at the output of two HCPL-2602/12's 
operated in the split phase termination, will greatly 
improve system noise rejection in addition to balancing 
propagation delays as discussed earlier. 

A NAND flip-flop offers infinite common mode rejection 
(CMR) for NEGATIVELYsloped common mode transients 
but requires tpHL>tpLH ^^r proper operation. A NOR flip- 
flop has infinite CIVIR for POSITIVELY sloped transients 
but requires tpHL < tpLH ^or proper operation. An 
exclusive-OR flip-flop has infinite CI\/1R for common mode 
transients of EITHER polarity and operates with either 

tpHL>tpLH 0''^PHL<tpLH- 

With the line driver and transmission line shown in Figure 
(c), tp|_|L>tp|_|-|, so NAND gates are preferred in the R-S 
flip-flop. A higher drive amplitude or different circuit 
configuration could make tp|-|L<tpLH> 'i^ which case NOR 
gates would be preferred. If it is not known whether tpHL> 
tpLH °''*PHL*^*PLH' ^^ if thedrive conditions may vary over 
the boundary for these conditions, the exclusive-OR flip- 
flop of Figure (d) should be used. 

RS-422 and RS-423 

Line drivers designed for RS-422 and RS-423 generally 
provide adequate voltage and current for operating the 
HCPL-2602/12. Most drivers also have characteristics 
allowing the HCPL-2602/12 to be connected directly to 
the driver terminals. Worst case drive conditions, however, 
would require current shunting to prevent overstress of 
the HCPL-2602/12. 
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Figure a. Polarity Non-Reversing. 
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Figure b. Poiarity Reversing, Singie Ended. 
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simultaneously HIGH 
inputs; NOR flip flop 
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Figure d. Flip Flop Configurations. 
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Features 

o LSTTL/TTL COMPATIBLE: 5V SUPPLY 

• HIGH SPEED: 10 MBd TYPICAL 

• LOW INPUT CURRENT REQUIRED: 5 mA 

o GUARANTEED PERFORMANCE OVER 

TEMPERATURE 
o HIGH DENSITY PACKAGING 
o RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

Description/Applications 

The HCPL-2630 consists of a pair of inverting optically coupled 
gates each with a GaAsP photon emitting diode and a unique 
integrated detector. The photons are collected in the detector 
by a photodiode and then amplified by a high gain linear 
amplifier that drives a Schottky clamped open collector output 
transistor. Each circuit is temperature, current and voltage 
compensated. 

This unique dual coupler design provides maximum DC and 
AC circuit isolation between each input and output while 
achieving LSTTL/TTL circuit compatibility. The coupler 
operational parameters are guaranteed from 0°C to 70° C, 
such that a minimum input current of 5 mA in each channel 
will sink an eight gate fan-out (13 mA) at the output with 5 
volt Vcc applied to the detector. This isolation and coupling 
is achieved with a typical propagation delay of 55 nsec. 

The HCPL-2630 can be used in high speed digital interface 
applications where common mode signals must be rejected 
such as for a line receiver and digital programming of floating 
power supplies, motors, and other machine control systems. 
It is also usefull in digital/analog conversion applications, like 
compact disk players, for noise elimination. 

The open collector output provides capability for bussing, 
strobing and "WIRED-OR" connection. In all applications, the 
dual channel configuration allows for high density packaging, 
increased convenience and more usable board space. 
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Recommended Operating 
Conditions 





Sym. 


Min. 




IVIax, 


Units 


input Current Low tevef 
£ach Channel 


Jfl 





250 


M 


Input Current. High Level 
Each Channel 


J FN 


6.3* 


16 


mA 


Supply Voltage, Output 


Vcc 


4.5 


6.5 


V 


Fan Out (TTL Load) 
Each Channel 


H 




8 




Operatmg Temperature 


Ta 





70 


^C 



Absolute Maximum Ratings 

(No derating required up to 70°C) 

Storage Temperature -55°C to +1 25°C 

Operating Temperature 0°C to +70°C 

Lead Solder Temperature 260°C for 1 0s 

(1.6mm below seating plane) 
Peak Forward Input 

Current (each channel) . 30mA « 1 msec Duration) 

Average Forward Input Current (each channel) 15 mA 

Reverse Input Voltage (each channel) ................ 5V 

Supply Voltage - Vcc 7V (1 Minute IViaximum) 

Output Current - Iq (each channel) 16 mA 

Output Voltage - Vq (each channel) 7V 

Output Collector Power Dissipation 60 mW 

*6.3mA condition permits at least 20% CTR degradation guardband. 
Initial switching threshold is 5mA or less. 
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Electrical Characteristics 

OVER RECOMMENDED TEMPERATURE (Ta = 0°C TO 70°C) UNLESS OTHERWISE NOTED 



Parameter 


Symbol 


Min. 


Typ** 


Max. 


Units 


Test Conditions 


Figure 


Note 


High Level Output Current 


tOH 




2 


250 


juA 


Vcc ^ 5.5V, Vo ^ 5.5V, 
If - 250/uA 




3 


tow Level Output Voltage 


Vol 




0.5 


0.6 


V 


Vcc ^ 5.5V, \f = 5mA 
lot (Sinking) = 13mA 


3 


3 


High Level Supply Current 


ICCH 




14 


30 


mA 


Vcc =^ 5.5V Jf-O 
(Both Channels) 






Low Level Supply 


«CCL 




28 


36 


mA 


Vcc = 5.5V, If -10mA 
{Both Channels) 






Input-Output Insulation 


i|-0 






1 


mA 


45%RH,t=^5s, 
V(,o^3kVdc,TA^25<*C 




4,9 




OPT 010 


VjSO 


2500 






Vrms 


RH<50%t^i urn 




10 


Resistance (Input-Output) 


Rf.o 




10^2 




n 


V(.o=^500V,Ta=25''C 




4 


Capacitance {Input-Output} 


Cj.o 




0.6 




PF 


f- 1IVIHz,Ta^25''C 




4 


Input Forward Voltage 


Vf 




15 


1J5 


V 


lF==10mA,TA^25''C 


4 


7.3 


1 nput Reverse Breakdown 
Voltage 


BVr 


5 






V 


iR^IO/iA.TA^aS^'C 






Input Capacitance 


Cm 




60 




PF 


Vf =^0,f = IMHz 




3 


Input- In put Insulation 
Leakage Current 


Ua 




0.005 




fJiA 


Relative Humidity == 45%, 
t-5$, V(,r500V 




8 


Resistance (Input-Input) 


Rm 




10*5 




a 


Vm ^ 500V 




8 


Capacitance (Input-Input) 


Ci-i 




0.25 




pp 


f « IIVIHz 




8 


Current Transfer Ratio 


CTR 




700 




% 


If =^ 5.0mA, Rt^lOOr^ 


2 


6 



Switching Characteristics at Ta=25''C,Vcc = 5V 

EACH CHANNEL 



**AII typical values are at Vqc "" 5V, Ta = 25 C 



Parameter 


Symbol 


Win. 


Typ. 


Max. 


Units 


Test Conditions 


Figure 


Mote 


Propagation Delay Time to 
High Output Level 


^PLH 




55 


75 


ns 


Rt-350ftCt^15pF, 
Jf «^ 7.5mA 


6J 


1 


Propagation Delay Time to 
Low Output Level 


tpHL 




55 


75 


ns 


Rt.«350^,Ct'=15pF, 
If == 7.5mA 


6,7 


2 


Pulse Width Distortion 


^PHL ^ tptH 




10 




ns 


Ri.«350a Ct- 15pF, 
If ^ 7.5 mA 






Output Rise Time (10-90%) 


tr 




50 




ns 


Rt « 350 U Ct = 15pF, 
If -7.5mA 






Output Fall Time (90-10%) 


tf 




20 




ns 


Common Mode Transient 
Immunity at High Output Level 


|cmh1 




too 




V/^ 


VcM = 10Vp.p, 

Rt=^350a 

Vo(min.)-2VJF«0mA 


9 


5 


Common Mode Transient 
Immunity at Low Output Level 


jCMtj 




300 




V/Ms 


VcM - lOVp.p, 
ni « 350 Or, 
Vo (max,) « 0,8V 
If==^ 7.5mA 


9 


5 



NOTE: It is essential that a bypass capacitor (.01 juF to OA^F, ceramic) be connected from pin 8 to pin 5. Total lead length between both 
ends of the capacitor and the isolator pins should not exceed 20mm. Failure to provide the bypass may impair the switching prop- 
erties (Figure 5). 
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NOTES: 

1. The tpLH propagation delay is measured from the 3.75 mA point 
on the trailing edge of the input pulse to the 1 .5V point on the trail- 
ing edge of the output pulse. 

2. The tpHL propagation delay is measured from the 3.75 mA point 
on the leading edge of the input pulse to the 1.5V point on the 
leading edge of the output pulse. 

3. Each channel. 

4. Measured between pins 1, 2, 3, and 4 shorted together, and pins 5, 6, 
7, and 8 shorted together. 

5. Common mode transient immunity in Logic High level is the maxi- 
mum tolerable (positive) dVcM/dt on the leading edge of the com- 
mon mode pulse, Vcm, to assure that the output will remain in a 
Logic High state (i.e., \/o>2.0V). Common mode transient immunity 
in Logic Low level is the maximum tolerable (negative) dVcM^d^ o" 
the trailing edge of the common mode pulse signal, Vcm* to assure 
that the output will remain in a Logic Low state (i.e., Vo<0.8V). 

6. DC Current Transfer Ratio is defined as the ratio of the output col- 
lector current to the forward bias input current times 1 00%. 

7. At 10mA VF decreases with increasing temperature at the rate of 
1.6mV/°C. 

8. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 

9. This is a proof test. This rating is equally validated by a 2500 Vac, 
1 sec. test. 

10. See Option 010 data sheet for more information. 
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Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 
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Figure 1. Schematic 

Features 

• INTERNAL SHIELD FOR HIGH COMMON 
MODE REJECTION (CMR) 

2631 = 1000 V/)uS 

4661 = 3500 V/mS 

• HIGH DENSITY PACKAGING 

• HIGH SPEED: 10 MBd TYPICAL 

• LSTTL AND TTL COMPATIBLE 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE 0°C to 70°C 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

• 6N134 COMPATIBILITY 



Description 



The HCPL-2631/4661 are dual channel optically coupled 
logic gates that combine GaAsP light emitting diodes and 
integrated high gain photodetectors. Internal shields pro- 
vide a guaranteed common mode transient immunity speci- 
fication of lOOOVZ/iS with the HCPL-2631, and SSOOV/^us 
with the HCPL-4661. The unique design provides maximum 
DC and AC circuit isolation while achieving LSTTL and 
TTL logic compatibility. The logic isolation is achieved 
with a typical propagation delay of 40nsec. The dual 
channel design saves space and results in increased 
convenience. 

The HCPL-2631/4661 are recommended for high speed 
logic interfacing, input/output buffering and for use as line 
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receivers in environments that conventional line receivers 
cannot tolerate. The HCPL-2631/4661 can be used for the 
digital programming of machine control systems, motors, 
and floating power supplies. The internal shield makes the 
HCPL-2631/4661 ideal for use in extremely high ground or 
induced noise environments. 



Applications 



• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• MICROPROCESSOR SYSTEM INTERFACES 

• ISOLATED LINE RECEIVER 

• COMPUTER— PERIPHERAL INTERFACES 

• GROUND LOOP ELIMINATION 

• DIGITAL ISOLATION FOR A/D,D/A CONVERSION 

Recommended Operating 
Conditions 





Sym. 


Min. 


Max. 


tlnils 


Input Current, Low Level 
Each Channel 


IFL 





260 


^A 


Input Currentf High Level 
Each Channel 


IFH 


6.3* 


16 


mA 


Supply Voltage, Output 


Vcc 


4.5 


6,5 


V 


Fan Out (TTL Load) 
Each Channel 


N 




8 




Operating Temperature 


Ta 


D 


70 


^C 



*6.3 mA condition permits at least 20% CTR degradation 
guardband. Initial switching threshold is 5 mA or less. 
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Absolute Maximum Ratings 

(No derating required up to 70° C) 

Storage Temperature -55° C to +125° C 

Operating Temperature 0°C to +70° C 

Lead Solder Temperature 260° C for 10s 

(1.6 mm below seating plane) 
Average Forward 
Input Current (each channel) ...... 15 mA (See Note 2) 



Reverse Input Voltage (each channel) 5 V 

Supply Voltage — Vcc .... 7 V (1 Minute Maximum) 

Output Current— lo.(each channel) 16 mA 

Output Voltage — Vo (each channel) 7 V 

Output Collector Power Dissipation 
(each channel) 40 mW 



Electrical Characteristics 

(Over Recommended Temperature, Ta = 0°C to +70° C, Unless Otherwise Noted) 



Parameter 


Symbol 


MIn. 


Typ.** 


Max. 


Units 


Test Conditions 


Figure 


Note 


Low Level Output Voltage 


Vol 




0.4 


0.6 


V 


Vcc = 5.6V. If ^ 5 mA 
lOL (Sinking) = 13 mA 


2.S 


3 


High Level Output Current 


lOH 




20 


260 


mA 


Vcc - 5,5V, Vo ^ 5.5 V. 
If = 250M 


4 


3 


High Level Supply Current 


ICCH 




20 


30 


mA 


Vcc ^ 5.5V, If ==0, 
(Both Channels) 






Low Level Supply Current 


iCCL 




30 


38 


mA 


Vcc = 5.5V, If = 10 mA, 
(Both Channels) 






Input Forward Voltage 


Vf 




1.5 


175 


V 


lF-10mA,TA«25°0 


5 


3 


Input Reverse Breakdown 
Voltage 


BVr 


5 






V 


lB«^10/iA.TA^25^C 




3 


Input Capacitance 


On 




60 




pF 


Vf «= 0, ! = 1 MHz 




3 


Input Diode Temperature 
Coefficient 


AVf 

ATa 




-1.6 




mV/'=^C 


If ^ 10 mA 






lnput*Output Insulation 


N-o 






1 


mA 


45% HH, t ^ 6s, 
V|.o==3KVdcJA^25*'C 




4,5 


1 OPT 010 


VjSO 


2500 






Vrms 


RHS50%t^1 MIN 
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Input-Input Leakage 
Current 


IM 




0.005 




mA 


Relative Humidity « 45% 
t«^5s,VM«500V 




6 


Resistance (Input-Input) 


Rw 




1011 




a 


Vhj - 500 V 




6 


Capacitance (Input-Input) 


Cm 




0.25 




P^ 


f « 1 MHz 


Resistance (Input-Output) 


Rl^O 




1012 




a 


Vf-o==500V 




4 


Capacitance (Input-Output) 


Ci^o 




0.6 




pF 


f=1MHz 



** All typical values are at Vcc = 5 V, Ta = 25° C. 



Switching Characteristics (ta=25°c, 



Vcc = 5 V) 



Parameter 


Symbol 


Mln. 


Typ. 


Max. 


Units 


Test Conditions 


Figure 


Note 


Propagation Delay Time to 
High Output Level 


tPLH 




40 


75 


ns 


BL^350n 
Cl== 15 pF 
If = 7.5 mA 


6 


3,7 


Propagation Delay Time to 
Low Output Level 


tPHt 




40 


75 


ns 


6 


3,8 


Pulse Width Distortion 


ItpHL^tptHl 




10 




ns 






Output Rise Time (10-90%) 


tr 




20 




ns 




3 


Output Fall Time (90-10%) 


M 




30 




ns 




3 


Common Mode 
Transient Immunity 
at High Output Level 


ICMhI 


2631 


1000 


10,000 




V/^s 


VcM-SOV 


Vo(M]K)'=-2V 
RL=350a 
lF = OmA 


10 


3,9 
11 


4661 


3500 







V/^s 


VCM-400V 


Common Mode 
Transient Immunity 
at Low Output Level 


ICMtl 


2631 


1000 


10,000 




WfiB 


VCM-50V 


Vo(MAX)==0^8V 
Ru=350O 
Ip^ 7.5 mA 


10 


3,10 
11 


4661 


3500 






V/^s 


VcM = 400V 
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NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 
/iF ceramic disc capacitor adjacent to each isolator as illus- 
trated in Figure 14. Total lead length between both ends of 
the capacitor and the isolator pins should not exceed 20 
mm. The power supply bus for the isolator(s) should be 
separate from the bus for any active loads, otherwise a 
larger value of bypass capacitor (up to 0.1 /iF) may be 
needed to suppress regenerative feedback via the power 
supply. Failure to provide the bypass may impair the switch- 
ing properties. 

2. Peaking circuits may produce transient input currents up to 
50 mA, 50 ns maximum pulse width, provided average cur- 
rent does not exceed 15 mA. 

3. Each channel. 

4. Measured between pins 1, 2, 3, and 4 shorted together, and 
pins 5, 6, 7, and 8 shorted together. 

5. This is a proof test. This rating is equally validated by a 2500 
Vac, 1 sec. test. 

6. Measured between pins 1 and 2 shorted together, and pins 3 
and 4 shorted together. 



7. The tpLH propagation delay is measured from the 3.75 mA 
point on the trailing edge of the input pulse to the 1.5 V 
point on the trailing edge of the output pulse. 

8. The tpHL propagation delay is measured from the 3.75 mA 
point on the leading edge of the input pulse to the 1.5 V 
point on the leading edge of the output pulse. 

9. CMh is the maximum tolerable rate of rise of the common 
mode voltage to assure. that the output will remain in a high 
logic state (i.e., Vout > 2.0 V). 

IO.CMl is the maximum tolerable rate of fall of the common 
mode voltage to assure that the output will remain in a low 
logic state (i.e., Vout > 0.8 V). 



1 1 . For sinusoidal voltages, 



/ IdvcMl \ 
I dt j^ 



= TrfCMVcM (p-p) 



12. As illustrated in Figure 14, the Vcc and GND traces can be 
located between the input and the output leads of the 
HCPL-2631/4661 to provide additional noise immunity at the 
compromise of insulation capability. 

13. See Option 010 data sheet for more information. 
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Low Level Output Voltage vs. 
Temperature 



Figure 3. Output Voitage vs. Forward 
Input Current 



Figure 4. High Level Output Current 
vs. Temperature 
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Input Diode Forward 
Characteristic 



Figure 6. Test Circuit for tpHL and 
tpLH- Note 3 



Figure 7. 



Propagation Delay vs. 
Temperature 
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Figure 10. Test Circuit for Common 
Mode Transient Immunity 
and Typical Waveforms. Note 3 
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VcM - COMMON MODE 
TRANSIENT AMPLITUDE - V 



*DIODE D1 (1N916 0R EQUIVALENT) IS NOT REQUIRED FOR UNITS WITH OPEN COLLECTOR OUTPUT. 



Figure 11. Common IVIode Transient 

Immunity vs. Common Mode 
Transient Amplitude 



Figure 1 2. Recommended TTL/LSTTL to TTL/LSTTL Interface Circuit 
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Figure 13. Relative Common Mode Transient 
Immunity vs. Temperature 



Figure 14. Recommended Printed Circuit Board Layout 
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OUTLINE DRAWING* 
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0.18 (.007) 
D,33roT3J 



TyPE NUMBER * 

■DATE COO e j 6. to (.240) 
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..ssfsTS) 

UL 
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2.80 (.1101 
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Features 



HIGH SPEED: 1 Mbit/s 

TTL COMPATIBLE 

HIGH COMMON MODE TRANSIENT IMMUNITY: 

>1000V//uS TYPICAL 

9 MHz BANDWIDTH 

OPEN COLLECTOR OUTPUT 

RECOGNIZED UNDER THE COMPONENT 

PROGRAM OF U.L (FILE NO. E55361) FOR 

DIELECTRIC WITHSTAND PROOF TEST 

VOLTAGES OF 1440 Vac, 1 MINUTE AND 

2500 Vac, 1 MINUTE (OPTION 010). 



Description 



These dio(de-transistor optocouplers use an insulating layer 
between the light emitting 6\o6e an(d an integrate(d photon 
detector to provide electrical insulation between input and out- 
put. Separate connection for the photodiode bias and output 
transistor collector increases the speed up to a hundred times 
that of a conventional photo-transistor coupler by reducing the 
base-collector capacitance. 

The 6N135 is for use in TTL/CMOS, TTL/LSTTL or wide 
bandwidth analog applications. Current transfer ratio (CTR) for 
the 6N135 is 7% minimum at If = 16 mA. 
The 6N136 is designed for high speed TTL/TTL applications. A 
standard 16 mA TTL sink current through the input LED will 
provide enough output current for 1 TTL load and a 5.6 kO pull- 
up resistor. CTR of the 6N136 is 19% minimum at If = 16 mA. 
The HCPL-2502 is suitable for use in applications where 
matched or known CTR is desired. CTR is 15 to 22% at If = 16 mA. 
The HCPL-4502 provides the electrical and switching perfor- 
mance of the 6N136 and increased ESD protection. 

*JEDEC Registered Data (The HCPL-2502 and HCPL-4502 are not 
registered.) 9- 



SCHEMATIC 



2 

ANODE O- 






-^ 



5 
-OGND 



Vb 



*Note: For HCPL-4502, pin 7 is not connected. 



Applications 



Video Signal isolation 

• Line Receivers — High common mode transient immunity 
(>1000V/^s) and low input-output capacitance (0.6pF). 

o High Speed Logic Ground Isolation — TTL/TTL, TTL/LTTL, 
TTL/CMOS, TTL/LSTTL. 

o Replace Slow Phototransistor Isolators — Pins 2-7 of the 
6N135/6 series conform to pins 1-6 of 6 pin phototransistor 
couplers. Pin 8 can be tied to any available bias voltage of 
1.5V to 30V for high speed operation. 

o Replace Pulse Transformers — Save board space and 
weight. 

o Analog Signal Ground Isolation — Integrated photon detec- 
tor provides improved linearity over phototransistor type. 

Absolute Maximum Ratings 

Storage Temperature* -55°C to+125°C 

Operating Temperature* -55°C to 100°C 

Lead Solder Temperature* 260°C for 10s 

{1.6mm below seating plane) 

Average Input Current — Ip* 25mAM I 

Peak Input Current — If* 50mAl2l 

(50% duty cycle, 1 ms pulse width) 

Peak Transient Input Current — If* I-OA 

(<1/iS pulse width, 300pps) 

Reverse Input Voltage — Vr* (Pin 3-2) 5V 

Input Power Dissipation* 45mWl3l 

Average Output Current — lo* (Pin 6) 8mA 

Peak Output Current* 16mA 

Emitter-Base Reverse Voltage* (Pin 5-7, except -4502) ... 5V 

Output Voltage* — Vq (Pin 6-5) . -0.5V to 15V 

Supply Voltage* — Vqc (Pin 8-5) -0.5V to 15V 

Output Voltage — Vo (Pin 6-5) -0.5V to 20V 

Supply Voltage — Vcc (Pin 8-5) . . .^ -0.5V to 30V 

Base Current — Ib* (Pin 7, except HCPL-4502) 5mA 

Output Power Dissipation* .. ... lOOmWl^l 

CA U TION: The small junction sizes intierent to ttie design of ttiis 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and /or degradation which may 
be induced by ESD. 

See notes, following page. 
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Electrical Specifications 



Over recommencied temperature (Ta = 0°C to 70° C) unless otinerwise specified. 



Param^lQf 


Sym. 


Device 


mn. 


Typ.** 


Max. 


Units 


Test Conditions 


m 


Nole 


Current Transfer Ratio 


CTR* 


6N135 


7 


ia 




% 


If ^ 16mA, Vo = 0.4V, Vcc « 4.5V 
Ta«25<'C 


1*24 


5,12 


6N1S6 
HCPL-4502 


19 


24 




% 


HCPL-2502 


15 


18 


22 


% 


CTR 


6N135 


5 


19 




% 


If ^ 16mA, Vo - 0.5V, Vcc == 4.6V 


5 


6N136 
HOPL-4502 


15 


25 




% 


Logic Low 
Output Voitage 


Vol 


6N135 




0.1 


04 


v 


If ^ 16 mA, lo - 1.1mA, Vcc - 4,5V, 

Ta-25''C 






6N136 
HOPL«2502 
HCPL-4602 




OJ 


0.4 


V 


If ^ 1 6mA, lo = 24mA, Vcc - 4.5V, 
Ta^25*C 


Logic High 
Output Current 


lOH* 






3 


500 


nA 


tF==0mA,Vo=^Vcc = 5.6V 

Ta = 25^0 


6 








0.01 


1 


^A 


If = OmA, Vo - Vcc ^ 15V 

Ta*25^C 






lOH 








50 


M 


lF'^0mA,Vo=^Vcc==^15V 






Logic Low 
Supply Current 


Icci 






50 




^tA 


If ^ 16mA, Vo ^ Open, Vcc = 15V 






Logic High 
Supply Current 


iCCH* 






0,02 


1 


^A 


If ^ 0mA, Vo = Open, Vcc = 1 5V 

Ta^25^C 






iCCH 








2 


mA 


If " 0mA, Vo ^ Open, Vcc ==^ 15V 






Input Forward Voitage 


Vf* 






1.5 


1.7 


V 


If ^ 16mA, Ta^ 25^0 


3 




Ten^perature Coefficient 
of Forward Voltage 


AVp 
ATa 






H,6 




mSffC 


iF ^ 16mA 






Input Reverse 
Breakdown Voltage 


BVr* 




5 






V 


lR==10/iA,TA = 25*'O 






input Capacitance 


CfH 






60 




pF 


f-1MHz,VF^0 






input-Output 


i{-0* 








1 


M 


45% RH, t = 5s, V|.o ^ 3I<V dc, 
Ta==^25^C 




6,11 


inculatton | ^^^ q^q 


Viso 




2500 






Vrms 


RH < 50%, t ^ 1 min. 




13 


Resistance (input-Output) 


Rf^o 






10^2 




il 


Vi^o == SOOVdo 




6 


Capacitance 
Un put-Output) 


Ct^o 






0.6 




PF 


f^llVIHz 




6 


Transistor 00 
Current Gain 


t^FE 






150 




~- 


Vo = 5V, lo ~ 3mA 







*For JEDEC registered parts. 

Switching Specifications at Ta = 25° C vcc= 



**AlltypicalsatTA = 25°C 
5V, If == 16nriA, unless otiierwise specified 



Parameter 


Sym, 


Device 


Min. 


Typ.- 


Max. 


Units 


Test Conditions 


Fig> 


Note 


Propagation Delay 
Time to Logic Low 
at Output 


tPHl* 


6N135 




0.2 


1.5 


jltS 


RL=4.1kO 


5,9 


8,9 


6N136 
HCPL-2502 
HCPL~4502 




0.2 


0.8 


^s 


RL^1.9Ka 


Propagation Delay 
Time lo Logic Higti 
at Output 


tPLH* 


6N135 




1.3 


1.5 


iitS 


Ru^4.1ka 


5,9 


S,9 


6N136 
HCPL-2502 
HCPL-4502 




0.6 


0.8 


^s 


Bi^ima 


Common Mode Tran- 
sient Immunity at Logic 
High Level Output 


CMhJ 


6N135 




1000 




V/ms 


If ^ 0mA, VcM ==^ 10 Vp.p, Rt ^ 4.1 kli 


10 


7,8,9 


6N136 
HCPL-2502 
HCPL-4502 




1000 




V/ms - 


If -= m, VcM ^ 1 Vp„p, Rl ^ 1 Mil 


Common Mode Tran- 
sient Immunity at Logic 
Low Level Output 


CMl 


6N135 




1000 




V/mS 


VcM^IOVp.p., RL-4.1kn 


10 


7,8,9 


6N136 

HCPL-2502 
HCPL-4502 




1000 




V/jus 


VcM^l0Vp.p, Ri^1.9kll 


Bandwidth 


BW 






9 




MHz 


See Test Circuit 


8 


10 



Notes: 

1. Derate linearly above 70° C free-air temperature at a rate of 0.8 mA/°C. 

2. Derate linearly above 70° C free-air temperature at a rate of 1.6 mA/°C. 

3. Derate linearly above 70° C free-air temperature at a rate of 0.9 mW/° C. 

4. Derate linearly above 70° C free-air temperature at a rate of 2.0 mW/° 0. 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, Iq, to 
the forward LED input current, Ip, times 100%. 

6. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 
6, 7, and 8 shorted together. . 

7 Common mode transient immunity in Logic High level is the maximum tolerable 
(positive) dVQf^/dt on the leading edge of the common mode pulse, VQf^y^, to assure that 
the output will remain in a Logic High state (i.e., Vq > 2.0 V). Gommon mode transient 



immunity in Logic Low level is the maximum tolerable (negative) dV^M/dt on the 
trailing edge of the common mode pulse signal, Vqj^, to assure that the output will 
remain in a Logic Low state (i.e., Vq < 0.8 V). 

8. The 1.9 kn load represents 1 TTL unit load of 1.6 mA and the 5.6 kn pull-up resistor 

9. the 4.1 kn load represents 1 LSTTL unit load of 0.36 mA and 6.1 kn pull-up resistor 

10. Thefrequency at which the ac output voltage is 3 dB below its maximurri value. 

11. The is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

12. The JEDEC registration for the 6N136 specifies a minimum CTR of 15%. HP guarantees 
a minimum CTR of 19%. 

13. See Opticfn 010 data sheet for more information. 
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Figure 7. Small-Signal Current Transfer Ratio vs. Quiescent 
Input Current. 
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Figure 9. Switcliing Test Circuit. * 
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*JEDEC Registered Data Figure 10. Test Circuit for Transient Immunity and Typical Waveforms. 
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4.70 f>t8$^ MAX. 
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0.65 (.02$) MAX. 



€ 
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SCHEMATIC 



? 



.^ 



7+^ 



'CC 8 

OVcc 



Iq 6 

O Vo 



5 
-O GND 



Absolute Maximum Ratings 

Storage Temperature -55° C to +1 25° C 

Operating Temperature -55° C to 1 00° C 

Lead Solder Temperature 260° C for 1 0s 

(1.6mm below seating plane) 

Average input Current — If 25mA[''] 

Peal< input Current — If 50mA[2] 

(50% duty cycle, 1 ms pulse width) 

Peal< Transient input Current — If 1.0A 

(<1ius pulse widtii, 300pps) 



Reverse input Voltage — Vr (Pin 3-2) 3V 

input Power Dissipation 45mWt^^ 

Average Output Current — lo (Pin 6) 8mA 

Peai< Output Current 1 6mA 

Emitter-Base Reverse Voltage (Pin 5-7) 5V 

Supply and Output Voltage — Vcc (Pin 8-5), 

Vo (Pin 6-5) -0.5V to 15V 

Base Current — Ib (Pin 7) 5mA 

Output Power Dissipation lOOmW'"^' 



Switching Specifications at Ta=25°C 

Vcc = 5V, If = 16mA, unless otherwise specified 



Parameter 


Symboi 


mn. 


Max. 


Units 


Test Conditions 


Note 


Propagation Delay 
Time to Logic Low at 
Output (Fig. 1) 


Vhi 




0.8 


ijis 


Rl = 1,9k^ 


7 


Propagation Defay 
Time to Logic High at 
Output (Fig. 1) 


^PLH 




0,8 


fJiS 


R^=^1.9kO 


7 
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Electrical specif icatjohs (xa = 25» 


0) unless otherwise specified. 




Parameter 


Symbol 


Mm. 


Max. 


Units 


Test Conditions 


Note 


Current Transfer Ratio 


GTR 


1S 


40 


% 


If = 16mA, Vo ^ 0,4V, Vcc = 4.5V 


5 


CTR 


8 




% 


If ^ 2mA, Vo ^ 5.0V, Vcc = 4.5V 


Logic Low 
Output Voltage 


Vol 




0.4 


V 


If == 16mA, lo ^ 2.4mA, Vcc ^ 4.5V 




Logic Hfgh 
Output Current 


lOH 




50 


nA 


lF'^0mA,Vo===Vcc^10V 




lOH 




25 


M 


If = 0mA, Vo = Vcc =^ 10V, Ta = TO** 




Input Forward Voltage 


Vf 




1.8 


V 


If = 20mA 




fnput Reverse Current 


iR 




60 


mA 


VB-3V 




input-Output Insutation 
Leakage Current 


ll~0 




1.0 


mA 


45% Relative Humidity, t ^ 5s 
Vi-O^1500Vdc 


6 


Resistance 
(Input-Output) 


Rf~o 


10^ 




a 


Vi~o ^ lOOVdc 


6 


Transistor DC 
Current Gain 


Hfe 


100 


400 


— 


Vo ^ 5V, lo « 3mA 




Capacitance 


Cko 




13 


pp 


f = 1 MHz 


6 


Breakdown Voltage 
Collector/Emitter 


V(eR) CEO 


22 




V 


Ic ~ 10mA 


S 


Breakdown Voltage 
Collector/Base 


V(BB)^BO 


40 




V 


fc =^ 10M 




Breakdown Voltage 
Emitter/Base 


V(eft) EBO 


3 




V 


fe~ lOM 




Collector/Base 
Current 


^080 




50 


nA 


Vce-22V 





Notes: 

1. Derate linearly above 70°C free-air temperature at a rate of 0.8mA/ *'C. 

2. Derate linearly above 70° C free-air temperature at a rate of 1.6mA/ °C. 

3. Derate linearly above 70° C free-air temperature at a rate of CSmW/^C. 

4. Derate linearly above 70° C free-air temperature at a rate of 2.0mW/°C. 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lo, to the forward LED input current, If, times 100%. 

6. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together. 

7. The 1 .9 Kn load represents 1 TTL unit load of 1 .6 mA and the 5.6 Kfl pull-up resistor. 

8. Duration of this test should not exceed 300 /xs. 




CL=15pF 



Cl includes probe and 
fixture capacitance 



Figure 1 . Switching Test Circuit. 



CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and /or degradation which may 
be induced by ESD. 
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Features 

o HIGHSPEED:! Mbit/s 

o TTL COMPATIBLE 

o HIGH COMMON MODE TRANSIENT IMMUNITY: 
>1000V/)uS TYPICAL 

o HIGH DENSITY PACKAGING 

o 3 MHz BANDWIDTH 

o OPEN COLLECTOR OUTPUTS 

o RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

o 4N55 COMPATIBILITY 



Description 



The HCPL-2530/31 (dual couplers contain a pair of light 
emitting diocJes ancd integratetd photon (detectors with 
electical insulation between input and output. Separate 
connection for the photodiode bias and output transistor 
collectors increase the speed up to a hundred times that of 
a conventional phototransislfor coupler by reducing the 
base-collector capacitance. 

The HCPL-2530 is for use in TTL/CMOS, TTI7LSTTL or 
wide bandwidth analog applications. Current transfer ratio 
(CTR) for the -2530 is 7% minimum at If = 16 mA. 

The HCPL-2531 is designed for high speed TTI7TTL 
applications. A standard 16 mA TTL sink current through 
the input LED will provide enough output curent for 1 TTL 
load and a 5.6 kO pull-up resistor. CTR of the -2531 is 19% 
minimum at If = 16 mA. 



SCHEMATIC 



3*t 



-oVcc 



Hc: 



-oVoi 



^^^ 



Applications 



Line Receivers — High common mode transient immunity 
(>TOOOV/ms) and low input-output capacitance (0.6pF). 
High Speed Logic Ground Isolation - TTL/TTL, TTL/ 
LTTU TTL/CMOS, TTL/LSTTL. 

Replace Pulse Transformers — Save board space and weight. 
Analog Signal Ground Isolation — Integrated photon de- 
tector provides improved linearity over phototransistor type. 
Polarity Sensing. 

Isolated Analog Amplifier — Dual channel packaging en- 
hances thermal tracking. 




Absolute Maximum Ratings 

Storage Temperature -55°C to +125°C 

Operating Temperature -55°C to +100°C 

Lead Solder Temperature 260°C for 10s 

(1.6mm below seating plane) 

Average Input Current — Ip (each channel) 25mA HI 

Peak Input Current — I p (each channel) 50mA[2] 

(50% duty cycle, 1 ms pulse width) 
Peak Transient Input Current — Ip (each channel) .... 1.0 A 

«1ius pulse width, SOOpps) 

Reverse Input Voltage — Vr (each channel) . . 5V 

Input Power Dissipation (each channel) 45mW[3] 

Average Output Current — Iq (each channel) 8mA 

Peak Output Current — Iq (each channel) 16mA 

Supply Voltage - Vcc (Pin 8-5) - 0.5V to 30V 

Output Voltage - Vq (Pin 7,6-5) - 0.5V to 20V 

Output Power Dissipation (each channel) 35mWf4J 

See notes, following page. 
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Electrical Specifications 



Over recommended temperature (Ta = 0°C to 70°C) unless otherwise specified 








Parameter 


Sym* 


Device 
HCJ»L- 


MIn. 


Typ.*^ 


Max, 


Units 


Test Conditions 


m. 


Note 


Current Tr^tnsfer Ratio 


CTR 


2530 


7 


18 




% 


1 F » 16mA, Vo - 0.5V, Vqc « 4,6V 
Ta-25°C 


1,2 


6,6 


2531 


19 


24 




% 


2530 


5 






% 


If «» 16mA, Vo =» 0,5V, Vcc "" 4-5V 


2531 


16 






% 


Logic Low 
Output Vol tap 


Vol 


2530 




0.1 


0,5 


V 


If ^ 16mA, lo « 1 .1mA, Vcc * 4.5V, 

Ta ^ ss^'c 




5 


2531 




ai 


0.5 


V 


If « 16mA. lo ^ 2.4mA, Vcc "* 4,5V, 
Ta-25^C 




Logic High 
Output Current 


iOH 






3 


500 


nA 


TA-25^C.lFt*iF2~<^. 
Vol « Vo2- Vcc '^ 5.5V 


6 


5 








50 


fiA 


Ifi«If2*0. 

Vol -Vo2- Vcc -15V 




6 


Logic Low 
Supply Current 


^CCL 






100 




txA 


IFI ==lF2'=16mA 

Vol *" Vo2 ~ Opnn, Vcc ** 15V 






Logic High 
Supply Currant 


'CCH 






0.05 


4 


fxA 


Ip-j « lF2"^0mA 

Vol ~ Vo2 ~ Open, Vcc ^ 16V 






Input Forward Voltage 


Vf 






1.5 


1>7 


V 


lF«16mA,TA-25"C 


3 


5 


Temperature Coefficient 
of Forward Voltage 


AVp 






-1,6 




mvrc 


If » 16mA 




5 


Input Reverse 
Breakdown Voltage 


Vr 




5 






V 


lF«10M.TA'*2rc 




5 


Input Cap£«:rtance 


C|N 






60 




pF 


f*=1MH2,VF«0 




5 


Input-Output 


ll-O 








1 


/"A 


45% RH,t -5s, V|.o= 3kV dc Ja^2S^C 




7,13 




OPT. 010 


V|SO 




2500 






Vrms 


BH<S0%, t = 1 mm. 




14 


Resistance 
(Input-Output) 


R|.0 






1012 




a 


Vj^ « SOOVdc 




7 


Capacitance 
{Input-Output) 


C}*0 






0.6 




pp 


f^llVIHz 




7 


Input^lnput Insulation 
Leakage Current 


»M 






0.005 




mA 


45% Relative Humidity, t « 5 s 
V)„l ^ SOOVdc 




8 


Resistance {Input-Input) 


R|^ 






10'lt 




a 


V|«| « 500Vdc 




S 


Capacitance 
( Input*! nput) 


Cm 






0.25 




PF 


f« IMHz 




8 



**AII typicalsat 25"C. 
Switching Specifications at Ta = 25°C Vcc = 5V, If = 16mA, unless otherwise specified 



Parameter 


Sym. 


Device 
HCPL» 


Mm. 


Typ. 


Max, 


Units 


Test Conditions 


Fig. 


Note 


f>ropagation Delay 
Time To Logic Low 
at Output 


tPHL 


2530 




0.2 


1.5 


m 


Rt«4.H<ri 


6,9 


10,11 


2531 




0,2 


0.8 


pts 


ni^^Mn 


Propagation Delay 
Time to Logic High 
at Output 


tPLH 


2530 




1.3 


t,5 


MS 


R|^*4.1ka 


5,9 


10,11 


2531 




0.6 


0,8 


m 


Bl<^^Mka 


Common Mode Tran- 
sient Immunity at Logic 
High Level Output 


CMh 


2630 




1000 




\flt^s 


If "OmA^Rt^-^'I^^.VcM^IOVp^p 


10 


9,10,11 


2531 




1000 




V/Ms 


1 F^Om A, R t«1 .9l<n, VcM^1 OVp^ 


Common Mode Tran- 
sient Immunity at Logic 
Low Level Output 


CMt 


2530 




1000 




V/MS 


VcM*10Vp,p,Rt«4.1k« 


10 


9,10,11 


2531 




1000 




V/jus 


VcM'*10Vp^,Rt«1.9ka 


Bandwidth 


BW 






3 




MHz 


Rt = 100^ 


8 


12 



NOTES: 

1. Derate linearly above 70° C free-air temperature at a rate of 0.8m A/°C.' 

2. Derate linearly above 70°C free-air temperature at a rate of 1.6mA/°C. 

3. Derate linearly above 70°C free-air temperature at a rate of 0.9mW/°C. 

4. Derate linearly above 70°C free-air temperature at a rate of 1.0mW/°C. 

5. Each channel. 

6. CURRENT TRANSFER RATIO is defined as the ratio of output collector 
current, Iq, to the forward LED input current, Ip, times 100%. 

7. Deviceconsidereda two-terminal device: Pins 1, 2, 3, and 4 shorted 
together and Pins 5, 6, 7, and 8 shorted together. 



8. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 

9. Common mode transient immunity in Logic High level is the maximum 
tolerable (positive) dVcM/dt on the leading edge of the common mode 
pulse VcM. to assure that the output will remain In a Logic High state 
(i.e., Vq > 2.0\/). Common mode transient immunity in Logic Low 
level is the maximum tolerable (negative) dVcM/^t on the trailing 
edge of the common mode pulse signal, VcM. to assure that the output 
will remain in a Logic Low state (i.e., Vq < 0.8V). 

10. The 1.9kn load represents 1 TTL unit load of 1.6mA and the 5.6kn 
pull-up resistor. 
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1 1 . The 4.1 kn load represents 1 LSTTL unit 
load of 0.36mA and 6.1 kn pull-up resistor. 

12. The frequency at which the ac output 
voltage is 3dB below the low 
frequency asymptote. 

13. This Is a proof test. This rating is equally 
validated by a 2500 Vac, 1 sec. test. 

14. See Option 010 data sheet for more 
information. 



10 
5 


Ta « 25 C 


^40 mA 




^ ^ 35 mA 
,^«^30 niA 

^.,..^.,— — -^ ^^ mA 


r 


.^ — . 20 mA 














n 




L 1 1,,, 1 



10 : 

Vo - OUTPUT VOLTAGE - V 

Figure 1. DC and Pulsed Transfer Characteristics. 
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Figure 2. Current Transfer Ratio vs. Input Current. 
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Figure 3. Input Current vs. Forward Voltage. 
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Figure 4. Current Transfer Ratio vs. Temperature. 
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Figure 7. Small-Signal Current Transfer Ratio vs. 
Quiescent Input Current. 
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Figure 8. Frequency Response. 
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Figure 9. -Switching Test Circuit. 
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Figure 10. Test Circuit for Transient Immunity and Typical Waveforms. 
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Features 



HIGH CURRENT TRANSFER RATIO— 2000% TYPICAL 
LOW INPUT CURRENT REQUIREMENT — 0.5 mA 
TTL COMPATIBLE OUTPUT — 0.1 V Vql TYPICAL 
HIGH COMMON MODE REJECTION - 500 V/^uS 
PERFORMANCE GUARANTEED OVER TEMPERA- 
TURE 0°C to 70° C 

BASE ACCESS ALLOWS GAIN BANDWIDTH 
ADJUSTMENT 

HIGH OUTPUT CURRENT - 60 mA 
RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 
1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 
HCPL-5700/1 COMPATIBILITY 



Description 



These high gain series couplers use a Light Emitting 
Diode and an integrated high gain photon detector to pro- 
vide extremely high current transfer ratio between input 
and output. Separate pins for the photodiode and output 
stage result in TTL compatible saturation voltages and 
high speed operation. Where desired the Vcc and Vo ter- 
minals may be tied together to achieve conventional 
photodarlington operation. A base access terminal allows 
a gain bandwidth adjustment to be made. 

The 6N139 is for use in CMOS, LSTTL or other low power 
applications. A 400% minimum current transfer ratio is 
guaranteed over a 0-70° C operating range for only 0.5 mA 
of LED current. 

The 6N138 is designed for use mainly in TTL applications. 
Current Transfer Ratio is 300% minimum over 0-70° for an 
LED current of 1.6 mA [1 TTL Unit load (U.L.)]. A 300% 
minimum CTR enables operation with 1 U.L. out with a 2.2 
kfx pull-up resistor. 




SCHEMATIC 



.3^t 



u 



Applications 

• Ground Isolate Most Logic Families - TTL/TTL, CMOS/ 
TTL, CMOS/CMOS, LSTTL/TTL, CMOS/LSTTL 

o Low Input Current Line Receiver — Long Line or Party line 

© EIA RS-232C Line Receiver 

® Telephone Ring Detector 

o 117 V ac Line Voltage Status Indicator — Low Input Power 
Dissipation 

® Low Power Systems — Ground Isolation 

Absolute Maximum Ratings* 

Storage Temperature . -55°C to +125°C 

Operating Temperature** . -40°C to +85°C 

Lead Solder Temperature 260°C for 10s 

(1.6mm below seating plane) 

Average Input Current — Ip • 20mA tU 

Peak Input Current - Ip . 40mA 

(50% duty cycle, 1 ms pulse width) 

Peak Transient Input Current — Ip • . . . 1.0 A 

« 1/is pulse width, 300 pps) 

Reverse Input Voltage — Vr . 5V 

Input Power Dissipation 35mW t2] 

Output Current - Iq (Pin 6) 6GmA [3] 

Emitter-Base Reverse Voltage (Pin 5-7) 0.5V 

Supply and Output Voltage - Vqc (Pin 8-5), Vq (Pin 6-5) 

6N138 . -0.5to7V 

6N139 -0.5 to 18V 

Output Power Dissipation lOOmW ^^^ 

See notes, following page. 

CA U TION: The small junction sizes inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 

*JEDEC Registered Data. **JEDEC Registered 0°C to 70°C 
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Electrical Specif ications 

OVER RECOMMENDED TEMPERATURE (Ta = 



0°C to 70°C), UNLESS OTHERWISE SPECIFIED 



Parsmeter 


Sym. 


Device 


IVIm. 


Typ,** 


Max. 


Units 




Test Conditions 


Fi0^ 


Note 


Current Transfer Ratio 


CTR* 


6M139 


400 
500 


2000 
1600 




% 


if « 0.5mA, Vo ^^ 0.4V, Vcc ^ 4.5V 
1 F - 1 .6 m A, Vo ^ 0.4V, Vqc ^ 4.5V 


3 


5,6 


6IM138 


300 


1600 




% 


1 F == 1 .6 m A, Vq - 0.4V, Vcc ^ ^'^ ^ 


Logic Low 
Output Voltage 


Vol 


6N139 




0.1 
0.1 
0.2 


0,4 
0.4 
0.4 


V 


If ^ 1.6mA, lo = 8mA, Vcc *» 4,5V 
1 F = 5m A, 1 «» 1 5mA, Vcc ^ 4.5V 
If * 1 2mA, lo ^ 24mA, Vcc ^ 4,6V 


1,2 


6 


6N138 




0.1 


0.4 


V 


If « 1-6mA, Iq ^ 4.8mA, Vcc = 4.5V 


Logic Hl9h 
Output Current 


'OH* 


6N139 




0.05 


100 


iuA 


iF^OmA, Vq^ VcC" 18V 




6 


6N138 




0.1 


250 


iiA 


If « 0mA, Vo '^ Vcc "^ *7V 


Logic Low 
Supply Current 


'CCL 






0.4 




mA 


If ^ 1 .6mA, Vo = Open, Vcc " 5V 




6 


Logic Hf0h 
Supply Current 


<CCH 






10 




nA 


Ip ^ 0mA, Vo " open, Vcc ^ ^V 




6 


Input Forward Voltage 


Vf* 






1.4 


1.7 


V 


If =^ 1.6 mA, Ta=^25''C 


4 




Input Reverse 
Breakdown Voltage 


BVr- 




5 




V 




Ir*=10mA,Ta^25''C 






Temperature Coefficient 
of Forward Voltage 


AVp 






^1.8 




mvrc 


If =^ 1.6mA 






Input Capacitance 


C|N 






60 




pF 


f«lMHz, Vf^O 






Input-Output 
Insulation 


J|-0* 








1 


M 


45% RH, t ^ 5s. V|.o ^ 3kV dc, 
Ta=25<>G 




7,11 




OPT, 010 


V|SO 


2500 








Vrms 


RH < 50%, t ^ 1 min. 




12 


Resistance 
{Input-Output) 


P^I'O 






10^^ 




n 


V|.o^500Vdc 




7 


Capacitance 
(Input-Output) 


C|.o 






0.6 




pF 


f«lMHz 




7 



*JEDEC registered data. 



**AII typicals at Ta = 25°C and Vcc "^ 5V, unless otherwise noted. 



Switching Specifications 



ATTa = 25°C,Vcc = 


5V 


















Parameter 


Sym. 


Device 


Min, 


Typ. 


IVIax. 


Units 


Test Conditions 


Fig. 


Note 


PropagatJon Delay Time 
To Logic Low at Output 


tFHL* 


6N139 




5 
0.2 


25 
1 


iiS 


\p -0.5mA. RL^4,7ka 
lF-12mA, Rt = 27on 


7 


6,8 


6N138 




1.6 


10 


^$ 


If ^ 1.6mA, RL^2.2kn 


Propagation Delay Time 
To Logic High at Output 


tPLH* 


6N139 




18 

2 


60 

7 


/us 


If ^ 0.5mA, Rt = 4.7ka 
Ip - 12mA, Rt ^2700 


7 


6,8 


6M138 




10 


35 


JUS 


If = 1.6mA, Rt^2.2k^ 


Common IVIode Transient 
Immunity at Logic Hlgfi 
Level Output 


jCMHJ 






500 




V/jus 


If - 0mA, Rt ^ 2.2kU, Rcc ^ 
iVcmi-10Vp.p 


8 


9,10 


Common Mode Transleot 
Immunity at Logic Low 
Level Output 


CMt 






500 




V//is 


If ^ 1,6mA, R t - 2.2kn, Rcc *=^ 
lVcmi-10Vp,p 


8 


9,10 



NOTES: 

1. Derate linearly above 50°C free-air temperature at a rate of 0.4mA/°C. 

2. Derate linearly above 50''C free-air temperature at a rate of 0.7mW/*'C. 

3. Derate linearly above 25° C free-air temperature at a rate of 0.7 mA/°C. 

4. Derate linearly above 25°C free-air temperature at a rate of 2.0mW/°C. 

5. DC CURRENT TRANSFER RATIO is defined as the ratio of output collector current, lo, to the forward LED input current, Ip, times 100%. 

6. Pin 7 Open. 

7. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted together and Pins 5, 6, 7, and 8 shorted together. 

8. Use of a resistor between pin 5 arid 7 will decrease gain and delay time. See Application Note 951-1 for more details. 

9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dVcm/dt on the leading edge of the common mode 
pulse, Vcm, to assure that the output will remain in a Logic High state (i.e., Vo > 2.0V). Common mode transient immunity in Logic Low level 
is the maximum tolerable (negative) dVcm/dt on the trailing edge of the common mode pulse signal, Vcm, to assure that the output will remain 
in a Logic Low state (i.e., Vo < 0.8V). 

10. In applications where dV/dt may exceed 50,000V/iUs (such as static discharge) a series resistor, Rcc, should be included to protect 
the detector IC from destructively high surge currents. The recommended value is _ IV 



Rccf 



1 1. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

12. See Option 010 data sheet for more information. 
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Figure 1. 6N138/6N139 DC Transfer 
Characteristics 
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Figure 6. Non Saturated Rise and Fall Times vs. Load 
Resistance. 
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(SATURATED 
RESPONSE) 



Vo 
(NON-SATURATED 



90% 
10% 



"I 



PUUE 



10% DUTY CYCLE 
1/f<100fis 

If monitor O- 





-OVo 



Cu=15pF 



Figure 7. Switching Test Circuit/ 
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h*- 1, tf - 



SWITCH ATA: If= 0mA 



Vo ' 

SWITCH AT B: Ir = 1.6 mA 



VcM 
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Figure 8. Test Circuit for Transient Immunity and Typical Waveforms. 



*JEDEC Registered Data. 



**See Note 10 
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(VI 



HEWLETT 

pAckard 



DUAL LOW INPUT 

CURRElIX HI6H CAIN 

OPTOCOiPLiliS 


HCPL-210 
HCPL-2731 



3.90 f>390) ' 




snsnsra 



OUTUNE DRAWING 



'TYPE NUMSEfi 

DATE CODE 1 6J£ 1^40) 

7^5<.290| 6.60 U60J 

RECOGNITION 




^ \^ 1,78 £.070) MAX. 

— t.t9 {Sim MAX. DIMgNSIOMS IN MlttlMETflE^ AND (INCHES). 




f ANODE 1 17 - 

I 4,70 (,1SB) MAX- 
-- £ CATHOD £ 1 g - 



r! 

0.76 (.03 0^ 
1.40 (.055) U 



CATHODE il - 



2.92 (.115) MIN, ANODE 2g 
.65(.0a5)IVIAK. ^ 




Features 



• HIGH CURRENT TRANSFER RATIO — 1800% TYPICAL 

• LOW INPUT CURRENT REQUIREMENT — 0.5 mA 

• LOW OUTPUT SATURATION VOLTAGE — 0.1V TYPICAL 

• HIGH DENSITY PACKAGING 

• PERFORMANCE GUARANTEED OVER 0°C TO 70° C 
TEMPERATURE RANGE 

• HIGH COMMON MODE REJECTION — 500 V//iS 

• LSTTL COMPATIBLE 

• RECOGNIZED UNDER THE COMPONENT PROGRAM OF 
U.L. (FILE NO. E55361) FOR DIELECTRIC WITHSTAND 
PROOF TEST VOLTAGES OF 1440 Vac, 1 MINUTE AND 2500 
Vac, 1 MINUTE (OPTION 010). 

• HCPL-5730/1 COMPATIBILITY 



Description 



The HCPL-2730/31 (Jual channel couplers contain a separ- 
ate(d pair of GaAsP light emitting (dio(des optically couple(J 
to a pair of integrateid high gain photon (detectors. They 
provi(de extremely high current transfer ratio, 3000V (dc 
withstan(d test voltage ancJ excellent input-output common 
mocje transient immunity. A separate pin for the photo- 
(diodes ancd first gain stages (Vcc) permits lower output 
saturation voltage an(d higher spee(d operation than poss- 
ible with conventional photocdarlington type isolators. In 
a(d(dition Vcc may be as low as 1.6V without a(dversely 
affecting the parametric performance. 

Guaranted operation at low input currents and the high 
current transfer ratio (CTR) reduce the magnitude and 
effects of CTR degradation. 

The outstanding high temperature performance of this split 
Darlington type output amplifier results from the inclusion 
of an integrated emitter-base bypass resistor which shunts 
photodiode and first stage leakage currents to ground. 



SCHEMATIC 




Applications 



• Digital Logic Ground Isolation 

• Telephone Ring Detector 

• EIA RS-232C Line Receiver 

• Low Input Current Line Receiver — Long Line or Party Line 

• Microprocessor Bus Isolation 

• Current Loop Receiver 

• Polarity Sensing 

• Level Shifting 

• Line Voltage Status Indicator — Low input Power Dissipation 



The HCPL-2731 has a 400% minimum CTR at an input cur- 
rent of only 0,5 mA making it ideal for use in low input 
current application such as MOS, CMOS and low power 
logic interfacing or RS232C data transmission systems. In 
addition, the high CTR and high output current capability 
make this device extremely useful in applications where a 
high fanout is required. Compatibility with high voltage 
CMOS logic systems is guaranteed by the 18V Vcc and Vq 
specifications and by testing output high leakage (Iqh) at 
18V. 

The HCPL-2730 is specified at an input current of 16 mA 
and has a 7V Vcc ^"^1 Vo rating. The 300% mimimum CTR 
allows TTL to TTL interfacing with an input current of only 
1.6 mA. 

Important specifications such as CTR, leakage current and 
output saturation voltage are guaranteed over the 0°C to 
70° temperature range to allow trouble-free system 
operation. 
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Electrical Specifications 



(Over Recommended Temperature Ta = 0°C to 70°C 


, Unless Otherwise Specified) 








Parameter 


Sym, 


Device 
HCPl^ 


IVlln. 


Typ.* 


Max, 


Units 


Test Conditions 


Fig. 


Mote 


Current Transfer Ratio 


CTF) 


2731 


Am 

500 


'1800 
1600 




% 


Ip " Q.5mK Vq = 0,4V. \/(^q - 4.SV 
1 p ^ 1 .6mA, Vq ^ 0.4V, V(*-c « 4.5V 


2 


6,7 


2730 


300 


1600 




% 


lf;^L6mA, Vq « 0.4V, V^0~ 4.5V 


2 


Lo^ic Low 
Output Voltage 


%. 


2731 




0.1 
0.1 
0.2 


0.4 
0.4 
0.4 


V 


Ip « 1 .6mA, lo ^ SmA, Vec=4.5V 
Ip « 5mA, lo"1BmA,Vec = 4.5V 
\p^1 2mA, Iq = 24mA, V^c *^ 4, 5V 


1 


6 


2730 




0.1 


0,4 


V 


Ip « 1.6mA, lo ^ 4,8mA, V^c ^ 4.SV 


Ugic Hjgb 
Output Current 


'o« 


2731 




O.OOS 


100 


pA 


If =OmA,Vo^ Vcc* t8V 




6 


2730 




0.01 


250 


ftA 


lp=0mA,Vo-Vcc»*7V 


toQic Low 
Suppfy Current 


'CCL 


2731 




1.2 




mA 


'f1 " ^F2 ^1-6lTlA 
^at '^Vo2-0pen 


Vcc = 18V 






2730 




0,9 




Vcc-7V 


Logic High 
Supply Current 


^CCH 


2731 




5 




nA 




Vcc-iav 






2730 




4 




Veer 7 V .„. 


Input Forward Voltage 


Vp 






1.4 


1J 


V 


Ip- 1.6mA, Ta=20*'C 


4 


6 


Input flwerse Breakdown 
Voltage 


BVf, 




5 






V 


|p«10MrTA"25^C 




6 


Temperature Coeffictent 
of Forward Voltage 


AV, 






-1.8 




mV/*C 


lp« 1.6mA 




6 


Input Capacitance 


C|N 






60 




pF 


f«1IV!Hz,Vp'*0 




6 


Input-Oiitput Insulation 


1.0 








1 


^A 


46%RH,t-5s, 
V|.o==3kVdc,TA*25*C 




8,12 


1 QPT. 010 


ViSO 




asoo 






VrmS 


RH<50%>t^1 min. 




13 


Resistance 
(Input -Output) 


'^l-O 

„■■■„■■ 






10^2 




SI 


V|^ « SOOVdc 




8 


Capacitance 
Ufiput'Output) 


C.0 






0.6 




PF 


i^lWiHz 




8 


Input- In put 

Insulation Leakage Current 


h\ 






0.00& 




/iA 


45% Belattve Humidity, t^5$, 
V|.i»500Vdc 




9 


Resistance 
llnput-lnput) 


%i 






10^^ 




n 


V,,, «BOOVdc 







Capacitance 
{Input-lnput) 


<^u 






0,26 




pF 


f^lMHz 




9 



*AII typicals at Ta = 25 C 



Switching Specifications 


At Ta = 25°C, Vcc = 5V 








Parameter 


Sym, 


Device 
HCPL^ 


Min. 


Typ. 


Max. 


Units 


Test Conditions 


Fig. 


Note 


Propagation Delay Time 
To Logic Low 
at Output 


tPHL 


2731 




25 


100 


m 


Ip = 0.6mA, R|^ ^ 4.7ka 


9 


6 


2730/1 




6 
0.5 


20 
2 


i^s 


Ip « 1.6mA, B^^ = 2,2kn 
Ip - 12mA, Hi^ ^ 270a 


Propagation Delay Time 
To logic High 
at Output 


tf>m 


2731 




10 


60 


m 


Ip == 0,5mA, Bi^ 4.7k^ 


9 


6 


2730/1 




10 

1 


35 
10 


JUS 


Ip -1.6mA, Bt '^2.2l<n 
lp^12mA, Rt "270n 


Common IVIode 
Trartslent Immunity at 
Logic High Level Output 


jCMHJ 






500 




vim 


If ^OmA,Rt^ «2.2ka 
JVcmI - 10Vp.p 


10 


6,10,11 


Common Mode 
Transient Immunity at 
Logic Low Level Output 


|CM,1 






500 




yfm 


Ip «* 1.6mA, \ = 2.2kn 


10 


6,10,11 



NOTES: 1. Derate linearly above 50° C free-air temperature at a rate of 0.5mA/''C. 

2. Derate linearly above 50°Cfree-air tennperature at a rate of 0.9mW/°C. 

3. Derate linearly above 35° C free-air temperature at a rate of 0.6mA/° C. 

4. Pin 5 should be the most negative voltage at the detector side. 

5. Derate linearly above 35° C free-air temperature at a rate of 1.7mW/°C. 
Output power is collector output power plus supply power. 

6. Each channel. 

7. CURRENTTRANSFERRATIO is defined as the ratio of output 
collector current, Iq, to the forward LED input current, |f, times 100%. 

8. Device considered a two-terminal device: Pins 1, 2, 3, and 4 shorted 
together and Pins 5, 6, 7, and 8 shorted together. 

9. Measured between pins 1 and 2 shorted together, and pins 3 and 4 
shorted together. 



, Common mode transient immunity in Logic High level is the maximum 
tolerable (positive) dVcjVj/dt on the leading edge of the common mode 
pulse VcM» to assure that the output will remain in Logic High state 
(i.e., Vq > 2.0V). Common mode transient immunity in Logic Low 
level is the maximum tolerable (negative) dVcM dton the trailing edge 
of the common mode pulse signal, Vcm- to assure that the output will 
remain in a Logic Low state (i.e., Vq < 0.8V). 

. In applications where dV/dt may exceed 50,000 V/jus (such as a static 
discharge) a series resistor, RcC' should be included to protect the 
detector IC from destructively high surge currents. The recommended 

valueis^^^^ .„ 

"CC~o.3lF(mA) '^''• 

. This Is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

. See Option 010 data sheet for more information. 
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Absolute Maximum Ratings 

storage Temperature -55°Cto+125°C 

Operating Temperature -40°Cto+85°C 

Lead Solder Temperature 260°Cfor10sec 

(1.6mm below seating plane) 
Average Input Current — Ip 

(each channel) 20 mA^^^ 

Peak Input Current — Ip 

(each channel) 40 mA 

(50% duty cycle, 1 ms pulse width) 
Reverse Input Voltage — Vr 

(each channel) 5V 



Input Power Dissipation 

(each channel) 35 mW^^^ 

Output Current — \q 

(each channel) 60 mA^^^ 

Supply and Output Voltage — Vcc (Pin 8-5), Vo (Pin 

7,6-5) t^J 

HCPL-2730 -0.5to7V 

HCPL-2731 -0.5to18V 

Output Power Dissipation 

(eachchannel) 100mW^^^ 
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Figure 1 . DC Transfer Characteristics 
(HCPL-2730/HCPL-2731) 



Figure 2. Current Transfer Ratio vs 
Forward Current 



Figure 3. Output Current vs Input Diode 
Forward Current 
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Figure 4. input Diode Forward Current 
vs. Forward Voltage. 



Figure 5. Supply Current Per Channel 
vs. Input Diode Forward 
Current. 



Figure 6. Propagation Delay To Logic 
Low vs. Pulse Period. 
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Figure 7. Propagation Delay vs. 
Temperature. 



Figure 8. Propagation Delay vs. input 
Diode Forward Current. 
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Figure 9. Switcliing Test Circuit. 
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*See Note 11. 



Figure 10. Test Circuit for Transient immunity and Typical Waveforms. 
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HEWLETT 
PACKA^RD 



IMFUT CURRENT, 

HIGH CAIN 

OPTOCOUPLER 



4N45 
4N46 






CATHODE O 1 




OUTLINE DRAWING* 



Features 



HIGH CURRENT TRANSFER RATIO — 
1500% TYPICAL 

LOW INPUT CURRENT REQUIREMENT — 
0.5 mA 

PERFORMANCE GUARANTEED OVER 0°C TO 
70°C TEMPERATURE RANGE 

INTERNAL BASE-EMITTER RESISTOR 
MINIMIZES OUTPUT LEAKAGE 

GAIN-BANDWIDTH ADJUSTMENT PIN 
HIGH COMMON MODE REJECTION 
RECOGNIZED UNDER THE COMPONENT PROGRAM 
OF U.L. (FILE NO. E55361) FOR DIELECTRIC 
WITHSTAND PROOF TEST VOLTAGES OF 1440 Vac, 
1 MINUTE AND 2500 Vac, 1 MINUTE (OPTION 010). 



Description 



The 4N45/46 optocouplers contain a GaAsP light emitting 
diode optically coupled to a high gain photodetector IC. 

The excellent performance over temperature results from 
the inclusion ofan integrated emitter-base bypass resistor 
which shunts photodiode and first stage leakage currents 
to ground. External access to the second stage base 
provides better noise rejection than a conventional 
photodarlington detector. An, external resistor or capaci- 
tor at the base can be added to make a gain-bandwidth or 
input current threshold adjustment. The base lead can 
also be used for feedback. 

The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 4N46 has a 350% minimum CTR at an input current of 
only 0.5mA making it ideal for use in low input current 
applications such as MOS, CMOS and low power logic 
interfacing. Compatibility with high voltage CMOS logic 
systems is assured by the 20V minimum breakdown 
voltage of the output transistor and by the guaranteed 
maximum output leakage (Iqh) ^* "'SV. 
The 4N45 has a 250% minimum CTR at 1.0mA input 
current and a 7V minimum breakdown voltage rating. 

*JEDEC Registered Data. "JEDEC Registered up to 70°C 




Applications 



o Telephone Ring Detector 

o Digital Logic Ground Isolation 

• Low Input Current Line Receiver 

o Line Voltage Status Indicator — Low Input Power 

Dissipation 
o Logic to Reed Relay Interface 

• Level Shifting 

• Interface Between Logic Families 

Absolute Maximum Ratings* 

Storage Temperature -55°Cto+125°C 

Operating Temperature** -40°C to +85°C 

Lead Solder Temperature 260° C for 10 s. 

(1.6mm below seating plane) 

Average Input Current — Ip 20mA[''i 

Peak Input Current — Ip 40 mA 

(50% duty cycle, 1ms pulse width) 

PeakTransient Input Current — Ip 1.0A 

«1 jjs pulse width, 300pps) 

Reverse Input Voltage — Vpi 5V 

Input Power Dissipation 35mWf2] 

Output Current — Iq (Pin 5) 60mAf3] 

Emitter-Base Reverse Voltage (Pins 4-6) 0.5V 

Output Voltage- Vq (Pin 5-4) 

4N45 -0.5to7V 

4N46 -0.5to20V 

Output Power Dissipation lOOmWt"^] 

See notes, following page 

CA U TION: The small junction sizes Inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken In handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 
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Electrical specifications 



OVER RECOMMENDED TEMPERATURE 


(Ta = 


0°C TO 70°C), 


UNLESS OTHERWISE SPECIFIED 






Pam meter 


Sym, 


Device 


Wlln. 


Typ.** 


Max. 


Units 


Test Conditions 


Fig. 


Note 


Current Transfer Ratio 


CTR* 


4N46 


350 
500 
200 


1500 
1500 
600 




% 


Ifr « 0.5mA, Vo« 1.0V 
If ^ 1.0mA, Vq^ 1.0V 
lp«10mA, Vo« t2V 


4 


5,0 


4N4S 


250 
200 


1200 
500 




% 


l|r« 1.0mA, Vo = 1.0V 
Ip- 10mA, Vo« 1.2V 


Logic Low Output 
Volta0e 


Vol 


4IM46 




.90 
.92 

.95 


1.0 
1.0 
1.2 


V 


Ip - 0,5mA, loL'^ ''"'75mA 
Ip - 1 .0mA, ^OL '^ 6.0mA 
Ip = 10mA, loL"" 20mA 


2 


6 


4N45 




.90 
.95 


1.0 
1.2 


V 


lp« 1.0mA, lOL*" 2.5mA 
Ip ^ 1 0mA, lOL '^ 20niA 


Losfc Hi9b Output 
Current 


^OH" 


4N46 




.001 


100 


mA 


lF^0mA,Vo«18V 




6 


4N45 




.001 


250 


mA 


lp^0mA,Vo^5V 


Input Forward Voltage 


Vp* 






1.4 


1.7 


V 


Ip = 1.0mA, Ta- 25^ C 


1 




Temperature Coefficient 
of Forward Voftage 


AVp 

ATa 






-1.8 




mvrc 


lp=^ 1.0mA 






Input Reverse Breekdown 
Voltage 


BVf,* 




5 






V 


lp^=^10M,TA"25''C 






Input Capacitance 


<^IN 






60 




pF 


f«1IVIH2,Vp = 






Input-Output Insulation 


h-0* 








1.0 


ma 


45% BH, t ^ 5s, 
Vj.o=3^Vdc.TA-25^C 




7,10 


j OPT, 010 


ViSO 




2500 






Vf^MS 


RH<50%,t^1 mia 




11 


Resistance (Input-Output) 


f^l~0 






10^2 




a 


Vj^O *=* 500 VDC 




7 


Capacitance 
{Input-Output) 


C|-0 






0.6 




pF 

„ 


f ^ IJVIHz 




7 



Switching Specifications 



ATTa = 25°C,Vcc = 5.0V 



Parameter 


Symbol 


Min. 


Typ.*^ 


Max. 


Units 


Test Conditions 


Fig. 


Note 


Propagation Delay Time To 
Logic Low at Output 


tPHL 




80 




m 


Ip = 1.0mA, Rt-10kO 


8 


6,8 


tpHL* 




5 


50 


MS 


Ip - 10mA, Rl*' 2200 


Propagation Delay Time To 
Logic High at Output 


tPLH 




1500 




MS 


lp*1.0mA, Rt^'JO*^" 


8 


6,8 


tPLH* 




150 


500 > 


MS 


iF = 10mA,Rt'«220n 


Common Mode Transient 
Immunity at Logic High 
Level Output 


ICMhI 




500 




V/ms 


Ip^OmA, Rt^lOka 
iVcml^l^Vp 


9 


9 


Common Mode Transient 
Immunity at Logic Low 
Level Output 


jCIVItl 




500 




V/ms 


lp» 1.0mA, Rt^^lOka 
IVc^t-10Vp.p 


9 


9 



*J ED EC Registered Data, 

**AII typicals at Ta = 25° C, unless otlierwise noted. 

NOTES: 

1. Derate linearly above 50° C free-air temperature at a rate of 0.4mA/°C. 

2. Derate linearly above 50° C free-air temperature at a rate of 0.7mV\//°C. 

3. Derate linearly above 25° C free-air temperature at a rate of 0.8mA/°C. 

4. Derate linearly above 25° C free-air temperature at a rate of 1.5mW/°C. 

5. DC CURR ENT TR ANSF ER RATIO is defined as tiie ratio of output collector current, Iq, to the forward LED input current, Ip, times 
100%. 

6. Pin 6 Open. 

7. Device considered a two-terminal device: Pins 1, 2, 3 shorted together and Pins 4, 5, and 6 shorted together. 

8. Use of a resistor between pin 4 and 6 will decrease gain and delay time. (See Figures 10 and 12). 

9. Common mode transient immunity in Logic High level is the maximum tolerable (positive) dV^rn/dt on the leading edge of the common 
mode pulse, V(,^, to assure that the output will remain in a Logic High state (i.e., Vq > 2.5V). Common mode transient immunity in 
Logic Low level is the maximum tolerable (negative) dV^f^/dt on the trailing edge of the common mode pulse signal, Vgrn/ to assure 
that the output will remain in a Logic Low state (i.e., Vq < 2.5V). 

10. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test 

11. See Option 010 data sheet for more information. 
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Figure 1. Input Diode Forward Current vs. 
Forward Voltage. 
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Figure 8. Switching Test Circuit 
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Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 
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Figure 10, External Base 
Resistor, Rx 
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Figure 11. Effect of Rx On 
Current Transfer Ratio 
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Figure 1 2. Effect of Rx On 
Propagation Delay 



Applications 




{£>-c 



Rx fkn) 


tfHU ^^^> 


tPtH ttf4) 


w 





320 


100 


$ 


ZOO 


47 


5 


140 


20 


e 


80 


10 


6 


4S 



TTL Interface 



•SCHMIDT TRIGGER RECOMMENDED 
BECAUSE OF LONG tr.tf. 



100 Kn 0-02 /^F 

R(-)o-VvVf — )\ 



T(+)0-V^/vH' 

100 Kn 




Telephone Ring Detector 




/5VTO20V-4N46\ 



V(Vdcof Vms) 


Bs 


V • Jf twW) 


24 


47kn 


11 


49 


100k n 


22 


IIS 


rmsi 


62 


230 


47dk« 


113 



'W 



E 



i._ 




3 |Rl 

— n ANY CMOS 

^ I 1 DIGITAL IC 



Line Voltage Monitor 



CMOS Interface 



+VCC2 



+Vcci o 




V|N (MAX.) -(-VcCi)- VbE ')^ 
If (MAX.) 



CHARACTERISTICS 

RlN * 30MJ2, Rout * 50J2 

V|N(MAX.) = Vcci -W,|LINEARITY BETTER THAN 5% 

DESIGN COMMENTS 
Rl -NOT CRITICAL (« 

R2 - NOT CRITICAL (OMIT IF 0.2 TO 0.3V OFFSET IS TOLERABLE) 
V(N (MAX.) +Vbe 

R4> — v^^^r~ 

V|N (MAX.) 



NOTE: ADJUST R3 SO Vqut = Vim AT V|n = 



Ql,Q2-2N3904 
Q3 - 2N3906 



Analog Signal Isolation 
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PACKARD 
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INTERFACE 
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Features 

• AC OR DC INPUT 

• PROGRAMMABLE SENSE VOLTAGE 

• HYSTERESIS 

• LOGIC COMPATIBLE OUTPUT 

• SMALL SIZE: STANDARDS PIN DIP 

• THRESHOLDS GUARANTEED OVER 
TEMPERATURE 

• THRESHOLDS INDEPENDENT OF 
LED CHARACTERISTICS 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500Vac, 1 MINUTE (OPTION 010). 

• HCPL-5760 COMPATIBILITY 



Applications 



LIMIT SWITCH SENSING 
LOW VOLTAGE DETECTOR 
AC/DC VOLTAGE SENSING 
RELAY CONTACT MONITOR 
RELAY COIL VOLTAGE MONITOR 
CURRENT SENSING 
MICROPROCESSOR INTERFACING 
TELEPHONE RING DETECTION 




OUTLINE DRAWING 




DWEMSIOMS IN NHLUMETflES AND HWHCSK 



Description 



The HCPL-3700 is a voltage/current threshold detection 
optocoupler. This optocoupler uses an internal Light 
Emitting Diode (LED), a threshold sensing input buffer iC, 
and a high gain photon detector to provide an optocoupler 
which permits adjustable external threshold levels. The 
input buffer circuit has a nominal turn on threshold of 
2.5 mA (Ith+) and 3.8 volts (Vth+). The addition of one or 
more external attenuation resistors permits the use of this 
device over a wide range of input voltages and currents. 
Threshold sensing prior to the LED and detector elements 
minimizes effects of different optical gain and LED 
variations over operating life ( CTR degradation ). Hystere- 
sis is also provided in the buffer for extra noise immunity 
and switching stability. 

The buffer circuit is designed with internal damping 
diodes to protect the circuitry and LED from a wide range 
of over-voltage and over-current transients while the 
diode bridge enables easy use with ac voltage input. 

The high gain output stage features an open collector 
output providing both TTL compatible saturation voltages 
and CMOS compatible breakdown voltages. 

The HCPL-3700, by combining several unique functions 
in a sirrgle package, provides the user with an ideal 
component for industrial control computer input boards 
and other applications where a predetermined input 
threshold optocoupler level is desirable. 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the componer)t's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which 
may be induced by ESD. 
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Absolute Maximum Ratings 



(No derating required up to 70° C) 



Parameter 


Symbol 


Mill. 


Max. 


Units 


Note 


Storage Temperature 


Ts 


*55 


125 


*C 




Operating Temperature 


Ta 


-40 


85 


e>^ 




Lead 

Soldering 

Cycle 


Temperature 






260 


°0 


1 


Time 






10 


sec 


input 
Current 


Average 


Hh 




50 


mA 


2 


Surge 


140 


2,3 


Transient 


500 


input Voltage (Pins 2-3) 


ViN 


-0.6 




V 




input Power Dissipation 


Pin 




230 


mV^ 


4 


Total Pacl<age Power Dissipation 


P 




305 


mW 


5 


Output Power Dissipation 


Po 




210 


mW 


6 


Output 
Current 


Average 


io 




30 


mA 


7 


Supply Voltage {Pins 8-S) 


Vcc 


-0.6 


20 


V 




Output Voltage (Pins 6*5) 


Vo 


K).5 


20 


V 





Recommended Operating conditions 








Parameter 


Symbol 


Min. 


Max. 


Units 


Note 


Supply Voltage 


Vcc 


2 


ia 


V 




Operating Temperature 


Ta 





ro 


^C 




Operating Frequency 


f 


^ 


4 


KHz 


8 



Switching Characteristics at 



Ta = 25°C, Vcc = 5.0V 



Parameter 


Symbol 


Min. 


Typ.9 


Max. 


Units 


Conditions 


Pig. 


Note 


Propagation Delay Time to 
Logic tow Output level 


tPHL 




4.0 


15 


MS 


Rt ^ 47 ka, Cl - 30 pF 


6,9 


10 


Propagation Delay Time to 
Logic High Output Level 


tPLN 




10,0 


40 


MS 


Pl ^ 4 J kft, Cl = 30 pF 


11 


Common is^ode Transient 
Immunity at Logic Low 
Output Level 


CMij 




600 




V/ms 


ilN = 3,11 mA, Rl = 4JIcO 
Vo max. = 0,6V, VcM^ = 140V 


8,10 


12,13 


Common Mode Transient 
immunity at Logic High 
Output Level 


JCMh 




4000 




V//IS 


\m ^ mA, Rl ^ 4 J ka 

Vo min, ^ 2,0V, VcMh - 1400V 


Output Pise Time (10-90%) 


tr 




20 




JUS 


Rl - 4.7 ka, Ct =- 30 pf 


7 




Output Fall Time (90-10%) 


tf 




0.3 




MS 


Rt « 4 J kO, Cl = 30 pF 
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Electrical Characteristics 



Over Recommended Temperature 


(0°C<Ta<70° 


C) Unless Otherwise Specified 






Pi ra meter 


Syiriiol 


MIn. 


Ib^^ 


Max. 


Units 


Conditions 


F!g. 


Note 


Input Threshold Current 


Ith+ 


1.96 


2,5 


3.11 


mA 


Vin=-Vth+; Vcc - 4.5V; 
Vo ^ 0.4V; lo > 4.2 mA 


2.3 


14 


Ith- 


1.00 


1.3 


1.62 


mA 


Vim =- Vth- ; Vcc = 4.5VpM 
Vo^2.4V; loHt 100^A 


Input Threshold 
Voltage 


DC 

(Pins 2, 3) 


Vth^ 


3.35 


3.8 


4.05 


V 


ViN == V2 — V3; Pinsi ^4 0per! 
Vcc =^ 4.5V; Vo = 0,4V; 
to ^ 4.2 mA 


Vth~ 


2.01 


2,6 


2.86 


V 


ViN == 12 ^ V3; Pins 1 & 4 Open 
Vcc ^ 1.5V; Vo "^ 2.4V; 
lo<ldb/xA 


AC 

(Pins 1, 4) 


Vth+ 


4.23 


5,1 


5.50 


V 


VinHVi -».V4|;Plns2&30pen 
Vcc ^ 4.5V; Vo == 0.4V; 
lo > 4.2 mA 


14,15 


Vth- 


2,87 


3.8 


4.24 


V 


ViN==|Vi— V4|;Pins2&30pen 
Vcc ^ 4.5V; Vo = 2.4V; 
\o< 100 mA 


Hysteresis 


Ihys 




1.2 




mA 


Ihys - iTH+ — Ith~ 


2 




Vhys 




1.2 




V 


Vhys - Vth+ -— Vth-- 


Input Clamp Voltage 


ViHCi 


5.4 


5.9 


6.6 


V 


V1HCI =^ V2 — V3; V3 = GND; 
iiN== 10 mA; Pin 1 & 4 
Connected to Pin 3 


1 




ViHca 


6,1 


6.6 


7.3 


V 


VlHC2=iVi~-V4|; HlNf- 

10 mA; Pins 2 &3 Open 




V|HC3 




12,0 


13.4 


V 


ViHC3 = V2- V3; V3=^GND; 
hN - 15 mA; Pms1 & 4 Open 




VtLC 




-0.76 




V 


ViLc = V2 — V3; V3 ^ GMD; 
liN - -10 mA 




Input Current 


llN 


3.0 


3.7 


4A 


mA 


ViN = Va — V$ ^ 5.0V; 
Pins 1 & 4 Open 


5 




Bridge Dtode Forward Voltage 


Vd1,2 




0.S9 






liN ~ 3 mA (see schematic) 






Vd3.4 ^ 




0,74 










Logic Low Output Voltage 


Vol 




0.1 


0.4 


V 


Vcc = 4.5V; (OL = 4.2 mA 


5 


14 


Logic High Output Current 


lOH 






100 


iuA 


VoH-Vcc = 18V 




Logic Low Supply Current 


icCL 




1.2 


4 


mA 


V2 - V3 = 5.0V; Vo = Open 
Vcc - 5.0V 






Logic High Supply Current 


ICCH 


■" ' 


0.002 


4 


mA 


Vcc ^ 18V; Vo =^ Open 


4 


14 


Input-Output Insu 


ation 


N-0 






1 


M 


46%RH,t = 5s, 
V(»o^3kVdc,TA====25°C 




16,17 




1 OPT 010 


Viso 


2500 






Vrms 


RH<50%t = 1 MIN 




18 


input-Output Resistance 


B{-0 




1012 







Vi~o = 500 Vdc 




16 


Input-Output Capacitance 


Cf-o 




0.6 




PF 


f«1 MHz, Vj^o = Vdc 




Input Capacitance 


CiN 




50 




pf 


f=^1 MHz; ViN===OV, Pins 2 & 3, 
Pins 1 & 4 Open 







1. Measured at a point 1.6 mm below seating plane. 

2. Current into/out of any single lead. 

3. Surge input current duration is 3 ms at 120 Hz pulse repetition rate. 
Transient input current duration is 10 ms at 120 Hz pulse repetition rate. 
Note that maximum input power, Pin, must be observed. 

4. Derate linearly above 70° C free-air temperature at a rate of 4.1 mW/° C. 
Maximum input power dissipation of 230 mW allows an input IC 
junction temperature of 1 25° C at an ambient temperature of Ta = 70° C 
with a typical thermal resistance from junction to ambient of fljAj = 
240° C/W. Excessive Pin and Tj may result in IC chip degradation. 



5. Derate linearly above 70° C free-air temperature at a rate of 5.4 mW/° C. 

6. Derate linearly above 70° C free-air temperature at a rate of 3.9 mW/° C. 
Maximum output power dissipation of 210 mW allows an output IC 
junction temperature of 125°C at ah ambient temperature of Ta = 70° C 
with a typical thermal resistance from junction to ambient of SjAq = 
265° C/W. 

7. Derate linearly above 70° C free-air temperature at a rate of 0.6 mA/° C. 

8. Maximum operating frequency is defined when output waveform (Pin 
6) attains only 90% of S/qc with Rl = 4.7 kfl, Cl = 30 pF using a 5V 
square wave input signal. 
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9. All typical values are at Ta = 25° C, Vcc = 5.0V unless otherwise stated. 

10. The tpHL propagation delay is measured from the 2.5\/ level of the 
leading edge of a S.OV input pulse (1 /xs rise time) to the 1 .5V level on the 
leading edge of the output pulse (see Figure 9). 

11. The tPLH propagation delay is measured from the 2.5\/ level of the 
trailing edge of a 5.0V input pulse (1 ^s fa" tinne) to the 1 .5V level on the 
trailing edge of the output pulse (see Figure 9). 

12. Common mode transient Immunity in Logic High level is the maximum 
tolerable (positive) dVcM/dt o" the leading edge of the common mode 
pulse, VcM. to ensure that the output will remain in a Logic High state 
(i.e., Vq > 2.0 V). Common mode transient immunity in Logic Low level 
is the maximum tolerable (negative) dVcM/dt 0"^ the trailing edge of the 
common mode pulse signal, Vqm- to ensure that the output will remain 
in a Logic Low state (i.e., Vq < 0.8 V). See Figure 10. 



13. In applications where dVcM/dt may exceed 50,000 V//iS (such as static 
discharge), a series resistor, Rcc, should be included to protect the 
detector IC from destructively high surge currents. The recommended 
value for Rcc is 240n per volt of allowable drop in Vcc (between Pin 8 
and Vcc) with a minimum value of 240n. 

14. Logic low output level at Pin 6 occurs under the conditions of Vin > 
Vth+ as well as the range of Vin > Vth— once Vin has exceeded Vth+. 
Logic high output level at Pin 6 occurs under the conditions of Vin ^ 
Vth- as well as the range of Vin < Vth+ once Vin has decreased below 
Vth-. 

15. AC voltage is instantaneous voltage. 

16. Device considered a two terminal device: pins 1, 2, 3, 4 connected 
together, and Pins 5, 6, 7, 8 connected together. 

17; This is a proof test. This rating is equally validated by a 2500 Vac, 

1 sec. test. 
18. See Option 010 data sheet for more information. 
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V|N - INPUT VOLTAGE - V 



Figure 1. Typical Input Characteristics, l||y| vs. V|[sj. 
(AC voltage is instantaneous value.) 
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Figure 2. Typical Transfer Characteristics. 
(AC voltage is instantaneous value.) 
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Figure 3. Typical DC Threshold Levels vs. Temperature. 
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Figure 6. Typical Propagation Delay vs. Temperature. 
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Figure 7. Typical Rise, Fall Times vs. Temperature. 
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Electrical considerations 

The HCPL-3700 optocoupler has internal temperature 
compensated, predictable voltage and current threshold 
points which allow selection of an external resistor, Rx, to 
determine larger external threshold voltage levels. For a 
desired external threshold voltage, V±, a corresponding 
typical value of Rx can be obtained from Figure 11. 
Specific calculation of Rx can be obtained from Equation 
(1) of Figure 12, Specification of both V+ and V- voltage 
threshold levels simultaneously can be obtained by the 
use of Rx and Rp as shown in Figure 12 and determined by 
Equations (2) and (3). 

Rx can provide over-current transient protection by 
limiting input current during a transient condition. For 
monitoring contacts of a relay or switch, the HCPL-3700 in 
combination with RxandRpcanbeusedtoallowaspecific 
current to be conducted through the contacts for cleaning 
purposes (wetting current). 

The choice of which input voltage clamp level to choose 
depends upon the application of this device (see Figure 1 ). 
It is recommended that the low clamp condition be used 
when possible to lower the input power dissipation as well 
as the LED current, which minimizes LED degradation 
over time. 

In applications where dVcM/dt may be extremely large 
(such as static discharge), a series resistor, Rcc, should 
be connected in series with Vcc and Pin 8 to protect the 
detector IC from destructively high surge currents. See 
note 13 for determination of Rcc In addition, it is 
recommended that a ceramic disc bypass capacitor of 
0.01 /if be placed between Pins 8 and 5 to reduce the effect 
of power supply noise. 

For interfacing AC signals to TTL systems, output low 
pass filtering can be performed with a pullup resistor of 
1.5 kn and 20 ni capacitor. This application requires a 
Schmitt trigger gate to avoid slow rise time chatter 
problems. For AC input applications, afiltercapacitorcan 
be placed across the DC input terminals for either signal 
or transient filtering. 




120 160 200 240 
Rx - EXTERNAL SERIES RESISTOR - kn 

Figure 11, Typical External Threshold Characteristic, V± vs. Rx- 
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Figure 12. External Threshold Voltage Level Selection. 



Either AC (Pins 1 , 4) or DC (Pins 2, 3) input can be used to 
determine external threshold levels. 

For one specifically selected external threshold voltage 
level V+ or V- , Rx can be determined without use of Rp via 



(-) 



■Vth+ 



(-) 



^T-i 



(1) 



For two specifically selected external threshold voltage 
levels, V+ and V- , the use of Rx and Rp will permit this 
selection via equations (2), (3) provided the follovying 
conditions are met. 



V_ 



VTHi 

Vth_ 



and 



V. -Vth. ^ lTH+ 
ITH- 



■Vth- 



Vth- (VQ - Vth+ (V- 



iTH+ (VJH- 



ITH- (Vth+) 



Vth- (V+) - Vth+ (V- 



ITH. (V_ 



■ Vth- ) + Ith- (Vth+ - Vj 



(2) 



(3) 



See Application Note 1004 for more information. 
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-> 




TRUTH TABLE 
(POSITIVE LOGIC)* 
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Vcc 


lo 


H 


ON 


H 


L 


ON 


L 


H 
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H 


L 
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H 



•CURRENT LOOP CONVENTION - H = MARK: 
lo > 12 mA, L = SPACE: Iq < 2 mA. 



OUTtllNE DRAWING* 



^ 9^ (.370) ^ 

9.90 UZ90) 



YYWWHJ 
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TYPE NUMBER 

DATE CODE j ^M (■240) 

7.3B (.290) 8-60 (,260) 

7!§5L31o) 
UL 
RECOGNITION 



zt^ 



~1J8(.070)MAX. 




- 1.19 (.047) MAX. 



DIMENSIONS IN MILLIMETRES AND (INCHES) 



I 4,70 (.186) MAX. 




^0.51 (.020) 
MIN. 



1 — 2.92 (.115) MIN. 
0,65 (.026) MAX, 
2.28 {.090} 




Features 



Description 



GUARANTEED 20 mA LOOP PARAMETERS 

DATA INPUT COMPATIBLE WITH LSTTL, TTL 

AND CMOS LOGIC 

GUARANTEED PERFORMANCE OVER 

TEMPERATURE (0° C to 70° C) 

INTERNAL SHIELD FOR HIGH COMMON MODE 

REJECTION 

20 KBaud DATA RATE AT 400 METRES LINE 

LENGTH 

GUARANTEED ON AND OFF OUTPUT 

CURRENT LEVELS 

RECOGNIZED UNDER THE COMPONENT 

PROGRAM OF U.L. (FILE NO. E55361) FOR 

DIELECTRIC WITHSTAND PROOF TEST 

VOLTAGES OF 1440 Vac, 1 MINUTE AND 

2500 Vac, 1 MINUTE (OPTION 010). 

OPTICALLY COUPLED 20 mA CURRENT LOOP 

RECEIVER, HCPL-4200, ALSO AVAILABLE 



Applications 



IMPLEMENT AN ISOLATED 20 mA CURRENT 

LOOP TRANSMITTER IN: 
Computer Peripherals 
Industrial Control Equipment 
Data Communications Equipment 



The HCPL-4100 optocoupler is designed to operate as a 
transmitter in equipment using the 20 mA current loop. 20 
mA current loop systems conventionally signal a logic 
high state by transmitting 20 mA of loop current (MARK), 
and signal a logic low state by allowing no more than a 
few milliamperes of loop current (SPACE). Optical 

coupling of the signal from the logic input to the 20 mA 
current loop breaks ground loops and provides very high 
immunity to common mode interference. 

The HCPL-4100 data input is compatible with LSTTL, TTL, 
and CMOS logic gates. The input integrated circuit drives 
a GaAsP LED. The light emitted by the LED is sensed by a 
second integrated circuit that allows 20 mA to pass with a 
voltage drop of less than 2.7 volts when no light is emitted 
and allows less than 2 mA to pass when light is emitted. 
The transmitter output is capable of withstanding 27 volts. 
The input integrated circuit provides a controlled amount 
of LED drive current and takes into account LED light 
output degradation. The internal shield allows a guaranteed 
1000 V//iS common mode transient immunity. 
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Recommendecl operating 
Conditions 



Parameter 


Symbol 


Min. 


Max. 


Uilit$ 


Power Supply 
Voltage 


Vcc 


4,5 


20 


Volts 


Input Voltage Low 


Vit 





0.8 


Volts 


Input Voltage High 


VtH 


2.0 


20 


Volts 


Operating 
Temperature 


Ta 





70 


°C 


Output Voltage 


Vo 





27 


Volts 


Output Current 


lo 





24 


mA 



Absolute Maximum Ratings 

(No Derating Required up to 55° 0) 

Storage Temperature -55° C to 1 25° C 

Operating Temperature -40° to 85° 

Lead Solder Temperature 260° C for 1 sec. 

(1.6 mm below seating plane) 

Supply Voltage — Vcc to 20 V 

Average Output Current — lo -30 mA to 30 mA 

Peak Output Current — lo internally limited 

Output Voltage — Vo -0.4Vto27V 

Input Voltage — V| -0.5 V to 20 V 

Input Power Dissipation — Pi 265 mWCl 

Output Power Dissipation — Po 125 mW[2] 

Total Power Dissipation — P 360 mWtsJ 



Electrical Characteristics 



forO°C<TA< 


70° C, 4.5 V 


< Vcc < - 


10 V, all typical 


s at Ta = 


= 25° C and Vcc = 5 V unless otherwise noted 






{Parameter 


Symbol 


Mif!. 


Typ. 


Max- 


Units 


Test Conditions 


Pig. 


Note 


Mark State Output 
Voltage ^ 


vmo 




1,8 

2.2 
2.36 


2.25 
2J 


Volts 
Volts 
Volts 


lo ^ 2 mA 
lo^12mA 
lo ^ 20 mA 


Vi^2.0V 


1,2 




Mark Slate Short Circuit 
Output Current 


isc 


30 


85 




mA 


Vi»2V,Vo«^5Vto27V 




4 


Space State Output 
Current 


ISO 


0.5 


1.1 


2.0 


mA 


V| = 0.8V,Vo = 27V 


3 




Low Level Input Current 


IlL 




*0.12 


-0.32 


mA 


Vcc==20V,Vi = 0.4V 






Low Level Input Voltage 


Vii 






0.8 


Volts 








High Level Input Voltage 


VlH 


2.0 






Volts 








High Level Input Current 


llH 




0.005 


20^ 

100 

250 


mA 
iuA 

mA 


V{^2JV 
V|^5,$V 
VI-20V 






Supply Current 


Ice 




7.0 
7.8 


11.5 
13 


mA 
mA 


Vcc ^ 5.5 V 
Vcc =« 20 V 


OV<V|<20V 






Input-Output Insulation 


h^o 






1 


mA 


45% Rat ==5$, 
Vi,o=^3kVdC.TA«25^C 




5,6 




OPT 010 


V|SO 


2500 






Vrms 


RH<50%t = i mm 




13 


Resistance 
(lnput*output) 


Ri-0 




10^2 




Ohms 


Vi>«o-500Vdc , 




6 


Capacitance 
(input-output) 


C|«o 




1 




PF 


f==1 MHz,VhO = 0Vdc 




5 



Notes: 

1. Derate linearly above 55° C free air temperature at a rate of 3.8 mW/°C. Proper application of the derating factors will prevent IC 
junction temperatures from exceeding 125° C for ambient temperatures up to 85° C. 

2. Derate linearly above a free-air temperature of 70° C at a rate of 2.3 mW/°C. A significant amount of power may be dissipated in 
the HCPL-4100 output circuit during the transition from the SPACE state to the MARK state when driving a data line or capacitive 
load (Cout). The average power dissipation during the transition can be estimated from the following equation which assumes a 
linear discharge of a capacitive load: P = Isc (Vso + Vmo)/2, where Vso is the output voltage in the SPACE state. The duration of 
this transition can be estimated as t = Cout (Vso - Vmo)/Isc. For typical applications driving twisted pair data lines with NRZ data 
as shown in Figure 11, the transition time will be less than 10% of one bit time. 

3. Derate linearly above 55° C free-air temperature at a rate of 5.1 mW/°C. 

4. The maximum current that will flow into the output in the mark state (Isc) is internally limited to protect the device. The duration of 

the output short circuit shall not exceed 10 ms. 
5. The device is considered a two terminal device, pins 1, 2, 3, and 4 are connected together, and pins 5, 6, 7, and 8 are connected 

together. 
6. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 
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Switching Characteristics 



for < Ta < 70° C, 4.5 V < Vcc < 20 V, aii typicals at Ta = 25° C and Vcc = 5 V unless otherwise noted 



Parameter 


spra 


Min. 


Typ. 


Max. 


Units 


TesHng CJoriSitions 


Fig. 


Note 


Propagation Delay Time 
to Logic i-ltgh Oytpuijl 
Levei 


tPLH 




^im 


1.6 


iwS 


Co ^ 1000 pF, f L = 15 pF, lo -^ 20 mA 


4.6,6 


7 


Propagation Delay Time 
to Logic Low Output 
Level 


tPHL 




0.2 


1,0 


ixs 


Co ^ 1000 pF, Cl= 15 pF, lo ^ 20 mA 


4.5,6 


8 


Propagation Delay 
Time Skew 


tpLH-tPHL 




0.1 




fxB 


lo = 20 mA 






Output Rise Time 
(10-90%) 


tr 




16 




ns 


lo = 20 mA, Co ^ 1000 pF, Cl ^ 15 pR 


5.T 


9 


Output Fall Time 
(90-10%) 


tf 




23 




ns 


lo ^ 20 mA, Co ^ 1000 pF, Cl == 16 pF, 


5,7 


10 


Common IVtode 
Transient Immunity at 
Logic High Output Level 


|CMh| 


1,000 


10,000 




V//iS 


V{ = 2V,Ta = 25^C 

VcM = 50 V (peak), Vcc =^ 5 V 

lo (min.) -12 mA 


8.9,10 


11 


Common Mode 
Transient Immunity at 
Logic Low Output Level 


IcmlI 


1,000 


10,000 




V/^s 


Vi = 0.8V,Ta = 25°C 

VcM = 50 V (peak), Vcc = 5 V 

lo (max.) - 3 mA 


8,9,10 


12 



Notes: 

7. The tpLH propagation delay is measured from tiie 1.3 volt level on the leading edge of the input pulse to the 10 mA level on the 
leading edge of the output pulse. 

8. The tpHL propagation delay is measured from the 1.3 volt level on the trailing edge of the input pulse to the 10 mA level on the 
trailing edge of the output pulse. 

9. The rise time, tr, is measured from the 10% to the 90% level on the rising edge of the output current pulse. 
10. The fall time, tf, is measured from the 90% to the 10% level on the falling edge of the output current pulse. 

1 1 . The common mode transient immunity in the logic high level is the maximum (positive) dVcM/dt on the leading edge of the common 

mode pulse, Vcm, that can be sustained with the output in a Mark ("H") state (i.e., lo > 12 mA). 
12. The common mode transient immunity in the logic low level is the maximum (negative) dVcM/dt on the leading edge of the common 

mode pulse, Vcm, that can be sustained with the output in a Space ("L") state (i.e., lo > 3 mA). 
13. See Option 010 data sheet for more information. 
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Figure 9. Typical Waveforms for Common Mode 
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Figure 10. Common IVIode Transient Immunity vs. 
Common Mode Transient Amplitude 



Applications 



Data transfer between equipment which employs current 
loop circuits can be accomplished via one of three con- 
figurations: simplex, half duplex or full duplex com- 
munication. With these configurations, point to point and 
multidrop arrangements are possible. The appropriate 
configuration to use depends upon data rate, number of 
stations, number and length of lines, direction of dataflow, 
protocol, current source location and voltage compliance 
value, etc. 

SIMPLEX 

The simplex configuration, whether point to point or multi- 
drop, gives unidirectional data flow from transmitter(s) to 
receiver. This is the simplest configuration for use in long 
line length (two wire), moderate data rate, and low current 
source compliance level applications. A block diagram of 
simplex point to point arrangement is given in Figure 11 
for the HCPL-4100 transmitter optocoupler. 




IMON-ISOLATED 
STATION 

! 1 



ID— <^ 



Figure 1'i. Simplex Point to Point Current Loop System 
Configuration 
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Major factors which limit maximum data rate performance 
for a simplex loop are the location and compliance voltage 
of the loop current source as well as the total line capaci- 
tance. Application of the HCPL-4100 transmitter in a 
simplex loop necessitates that a non-isolated active re- 
ceiver (containing current source) be used at the opposite 
end of the current loop. With long line length, large line 
capacitance will need to be charged to the compliance vol- 
tage level of the current source before the receiver loop 
current decreases to zero. This effect limits upper data 
rate performance. Slower data rates will occur with larger 
compliance voltage levels. The maximum compliance level 
is determined by the transmitter breakdown characteristic. 
In addition, adequate compliance of the current source 
must be available for voltage drops across station(s) during 
the MARK state in multidrop applications for long line 
lengths. 

In a simplex multidrop application with multiple HCPL- 
4100 transmitters and one non-isolated active receiver, 
priority of transmitters must be established. 

A recommended non-isolated active receiver circuit which 
can be used with the HCPL-4100 in point to point or in 
multidrop 20 mA current loop applications is given in Fig- 
ure 12. This non-isolated active receiver current threshold 
must be chosen properly in order to provide adequate 
noise immunity as well as not to detect SPACE state cur- 
rent (bias current) of the HCPL-4100 transmitter. The 
receiver input threshold current is Vth/Rth ~ 10 mA. A sim- 
ple transistor current source provides a nominal 20 mA 
loop current over a Vcc compliance range of 6 V dc to 
27 V dc. A resistor can be used in place of the constant 
current source for simple applications where the wire loop 



distance and number of stations on the loop are fixed. A 
minimum transmitter output load capacitance of 1000 pF 
is required between pins 3 and 4 to ensure absolute 
stability. 

Length of the current loop (one direction) versus minimum 
required DC supply voltage, Vcc, of the circuit in Figure 
12 is graphically illustrated in Figure 13. Multidrop config- 
urations will require larger Vcc than Figure 13 predicts in 
order to account for additional station terminal voltage 
drops. 
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Figure 13. Minimum Required Supply Voltage, \fcC' vs. 
Loop Length for Current Loop Circuit of 
Figure 12 
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Figure 12. Recommended Non-Isolated Active Receiver with HCPL-4100 isolated Transmitter for Simplex Point to Point 
20 mA Current Loop 
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Figure 14. Typical Data Rate vs. Distance and Supply 
Voltage 

Typical data rate performance versus distance is illus- 
trated in Figure 14 for the combination of a non-isolated 
active receiver and HCPL-4100 optically coupled current 
loop transmitter shown in Figure 12. Curves are shown for 
25% distortion data rate at different Vcc values. 25% dis- 
tortion data rate is defined as that rate at which 25% 
distortion occurs to output bit interval with respect to the 
input bit interval. Maximum data rate (dotted line) is re- 
stricted by device characteristics. An input 
Non-Return-to-Zero (NRZ) test waveform of 16 bits 
(0000001 011111101) was used for data rate distortion mea- 
surements. Enhanced speed performance of the loop 
system can be obtained with lower Vcc supply levels, as 
illustrated in Figure 14. In addition, when loop current is 
supplied through a resistor instead of by a current source, 
an additional series termination resistance equal to the 
characteristic line impedance can be used at the HCPL- 
4100 transmitter end to enhance speed of response by 
approximately 20%. 

The cable used contained five pairs of unshielded, twisted, 
22 AWG wire (Dearborn #862205). Loop current is 20 mA 
nominal. Input and output logic supply voltages are 5 V 
dc. 
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FULL DUPLEX 

Full duplex point to point communication of Figure 15 
uses a four wire system to provide simultaneous, bi- 
directional data communication between local and remote 
equipment. Basic application uses two simplex point to 
point loops which have two separate, active, non-isolated 
units at one common end of the loops. The other end of 
each loop is isolated. 

As Figure 15 illustrates, the combination of Hewlett- 
Packard current loop optocouplers, HCPL-4100 
transmitter and HCPL-4200 receiver, can be used at the 
isolated end of current loops. Cross talk and common 
mode coupling are greatly reduced when optical isolation 
is implemented at the same end of both loops, as shown. 
Full duplex data rate is limited by the non-isolated active 
receiver current loop. Comments mentioned under sim- 
plex configuration apply to the full duplex case. Consult 
the HCPL-4200 receiver optocoupler data sheet for speci- 
fied device performance. 

HALF DUPLEX 

The half duplex configuration, whether point to point or 
multidrop, gives non-simultaneous bidirectional data flow 
from transmitters to receivers shown in Figures 16a and 
16b. This configuration allows the use of two wires to 
carry data back and forth between local and remote units. 
However, protocol must be used to determine which spe- 
cific transmitter can operate at any given time. Maximum 
data rate for a half duplex system is limited by the loop 
current charging time. These considerations were ex- 
plained in the Simplex configuration section. 

Figures 16a and 16b illustrate half duplex application for 
the combination of HCPL-4100/-4200 optocouplers. The 
unique and complementary designs of the HCPL-4100 
transmitter and HCPL-4200 receiver optocouplers provide 
many designed-in benefits. For example, total optical iso- 
lation at one end of the current loop is easily 
accomplished, which results in substantial removal of 
common mode influences, elimination of ground potential 
differences and reduction of power supply requirements. 
With this combination of HCPL-4100/-4200 optocouplers, 
specific current loop noise immunity is provided, i.e., min- 
imum SPACE state current noise immunity is 1 mA, MARK 
state noise immunity is 8 mA. 

Voltage compliance of the current source must be of an 
adequate level for operating all units in the loop while not 
exceeding 27 V dc, the maximum breakdown voltage for 
the HCPL-4100. Note that the HCPL-4100 transmitter will 
allow output loop current to conduct when input Vcc 
power is off. Consult the HCPL-4200 receiver optocoupler 
data sheet for specified device performance. 

For more informaton about the HCPL-4100/-4200 opto- 
couplers, consult Application Note 1018. 



Figure 15. Full Duplex Point to Point Current Loop 
System Configuration 
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SCHEMATIC 




• CURRENT LOOP CONVENTION - H = MARK: 
l| > 12 mA, L = SPACE: I, < 3 mA. Z = OFF 
(HIGH IMPEDANCE) STATE. 
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Features 

• DATA OUTPUT COMPATIBLE WITH LSTTL, 
TTL, AND CMOS 

• 20K BAUD DATA RATE AT 1400 METRES LINE 
LENGTH 

• GUARANTEED PERFORMANCE OVER 
TEMPERATURE (0° C TO 70° C) 

• GUARANTEED ON AND OFF THRESHOLDS 

• LED IS PROTECTED FROM EXCESS CURRENT 

• INPUT THRESHOLD HYSTERESIS 

• THREE-STATE OUTPUT COMPATIBLE WITH 
DATA BUSES 

• INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION 

• RECOGNIZED UNDER THE COMPONENT 
PROGRAM OF U.L. (FILE NO. E55361) FOR 
DIELECTRIC WITHSTAND PROOF TEST 
VOLTAGES OF 1440 Vac, 1 MINUTE AND 
2500 Vac, 1 MINUTE (OPTION 010). 

• OPTICALLY COUPLED 20 mA CURRENT LOOP 
TRANSMITTER, HCPL-4100, ALSO AVAILABLE 



Description 



Applications 



IMPLEMENT AN ISOLATED 20 mA CURRENT 

LOOP RECEIVER IN: 
Computer Peripherals 
industrial Control Equipment 
Data Communications Equipment 



The HCPL-4200 optocoupler is (designee^ to operate as a 
receiver in equipment using tlie 20 mA Current Loop. 20 
mA current loop systems conventionally signal a logic 
high state by transmitting 20 mA of loop current (MARK), 
an(d signal a logic low state by allowing no more than a 
few miiliamperes of loop current (SPACE). Optical cou- 
pling of the signal from the 20 mA current loop to the 
logic output breaks groun(d loops an(d provi(Jes for a very 
high common mo<Je rejection. The HCPL-4200 ai(ds in the 
(design process by provi(ding guaranteecd thresholcds for 
logic high state an(d logic low state for the current loop, 
provi(ding an LSTTL, TTL, or CMOS compatible logic 
interface, and provi(ding guaranteecd common mo(de re- 
jection. The buffer circuit on the current loop s\6e of the 
HCPL-4200 provi(des typically 0.8 mA of hysteresis which 
increases the immunity to common mo(de ancd (differential 
mode noise. The buffer also provides a controlled amount 
of LED drive current which takes into account LED light 
output degradation. The internal shield allows a guaranteed 
1000 V//iS common mode transient immunity. 
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Recommended Operating 
Conditions 



Parameter 


Symbol 


MIn. 


Max. 


Units 


Power Suppfy 
Voltage 


VCC 


4.6 


20 


Volts 


Forward input 
Current (SPACE) 


isi 





2.0 


mA 


Forward Input 
Current (MARK) 


iMI 


14 


24 


mA 


Operating 
Temperature 


Ta 





70 


°C 


Fan Out 


N 





4 


TTL Loads 


Logic Low 
Enable Voltage 


Vel 





0,8 


Volts 


Logic High 
Enable Voltage 


Veh 


2.0 


20 


Volts 



Absolute iviaximum Ratings 

(No Derating Required up to 70° C) 

Storage Temperature —55° C to 1 25° C 

Operating Temperature —40° C to 85° C 

Lead Solder Temperature 260° C for 10 sec. 

(1.6 mm below the seating plane) 

Supply Voltage — Vcc V to 20 V 

Average Input Current — li —30 mA to 30 mA 

Peak Transient Input Current— li 0.5 All) 

Enable Input Voltage — Ve —0.5 V to 20 V 

Output Voltage — Vo —0.5 V to 20 V 

Average Output Current — lo 25 mA 

Input Power Dissipation — Pi 90 mW[2] 

Output Power Dissipation — Po 210 mW[3] 

Total Power Dissipation — P 255 mWHl 



Electrical Characteristics 



ForO°C<TA<70°C,4.5V 


< Vcc < 20 V. Ve = 


= 0.8 V, 


all typicals at Ta = 25° C and Vcc 


= 5 V unless otherwise noted 




Parameter 


Symbol 


Mln. 


Typ. 


Max. 


Un«s 


Test Conditions 


FfS- 


Note 


Mark State Input Current 


Imi 


12 






mA 




1.2,3 




Mark State Input Voltage 


Vmi 




2.52 


2J5 


Volts 


li = 20 mA Ve ^ Don't Care 


3.4 




Space State Input Current 


Isi 






3 


mA 




1,2,3 




Space State input Voltage 


Vst 




1.6 


2.2 


Volts 


l| - 0.6 to 2.0mA Ve ^ Don't Care 


1,3 




Input Hysteresis Current 


IHYS 


0.3 


0,8 




mA 




1 




Logic Low Output Voltage 


Vol 






0.5 


Volts 


lOL - 6.4 mA (4 TTL Loadsi it = 3 m A 


5 




Logic High Output Voltage 


VOH 


2.4 






Volts 


lOH^ '2,6 mA, !i^12mA 


6 




Output Leakage Current 
(VouT > Vcc> 


iOHH 






100 


juA 


Vo = 6.5V 


l(^20mA 
Vcc = 4,5 V 










500 


mA 


Vo«20V 


Logic High Enable Voltage 


Veh 


2.0 






Volts 








Logic Low Enable Voltage 


Vel 






0.8 


Volts 








Logic High Enable 
Current 


tEH 






20 


^A 


Ve « 2,7 V 










100 


M 


Ve^S.SV 




.004 


250 - 


mA 


Ve^20V 


Logic Low Enable Current 


lEL 






-0.32 


mA 


Ve~0.4V 








Logic Low Supply 
Current 


icci 




4.5 


6.0 


mA 


Vcc =- 5.5 V 


l)«OmA 
Ve== Don't Care 








52S 


7.5 


mA 


Vcc- 20 V 


Logic High Supply 
Current 


ICCH 




27 


4.5 


mA 


Vcc « 5.5 V 


\{ ^ 20 mA 
Ve« Don't Care 








3.1 


6.0 


mA 


Vcc -20 V 


High Impedance State 
Output Current 


lOZL 






-20 


mA 


Vo * 04 V 


Ve - 2.0 Vji- 20 mA 






t02H 






20 


mA 


Vo ^ 2.4 V 


Ve = 2 V, 
ll^OmA 










100 


^A 


VO-5.5V 






500 


fiA 


Vo «^ 20 V 


Logic Low Short 
Circuit Output Current 


lOSL 


25 






mA 


Vo - Vcc == 5.5 V 


If ^ mA 




5 


40 






mA 


Vo = Vcc ^ 20 V 


Logic High Short 
Circuit Output Current 


lOSH 


-10 






mA 


Vcc = 5.5 V 


If = 20 mA 
Vo - GND 




5 


-25 






mA 


Vcc ^ 20 V 


input-Output Insulation 


'l-O 






1 


^A 


45%Rat^5s. 
V,.o-3kVdc,TA-26^C 




6,7 


j OPT. 010 


V|SO 


2500 






^aws 


RH<50%,t = 1 min. 




14 


Input'Output Resistance 


Ri-0 




1012 




ohms 


Vho ^ 500 V dc 




6 


Input-Output Capacitance 


Ci-o 




1.0 




PF 


f = 1MH2.V|.o==0Vdc 




6 


Input Capacitance 


On 




120 




pF 


f = 1 MHz, V) ^ V dc. Pins 1 and 2 







9-94 



Switching Characteristics 



For 0° C < Ta < 70° C, 4.5 V < Vcc < 20 V, Ve = 0.8 V, ail typicals at Ta = 25° C and Vcc = 5 V unless otherwise noted 



P&mmeter 


Symbol 


mn. 


Typ. 


Mm. 


Units 


TeslBlndltions 


Rg. 


Note 


Propagation Defay Time 
to Logic High Output 
Level 


tPLH 




0.23 


1.6 


fjLS 


Ve-OV, Ct==16pF 


7,8,9 


8 


Propagation Delay Time 
to Logic Low Output 
Level 


tPHL 




0.17 


1.0 


JUS 


Ve==0V,Cl^15pF 


7,8,9 


9 


Propagation Delay 
Time Skew 


tPLH-tpHL 




60 




ns 


h = 20 mA, Cl ^ 15 pf 


7,8,9 




Output Enable Time 
to Logic Low Level 


tpZL 




26 




ns 


li = OmA, CL==15pF 


11, 12, 
14 




Output Enable Time 
to Logic High Level 


tPZH 




28 




ns 


ll=^20mA, CL==15pF 


11,12, 
13 




Output Disable Time 
from Logic Low Level 


tPL2 




60 




ns 


ll^OmA. CL==^15pF 


11,12, 
14 




Output Disable Time 
from Logic High Level 


tPHZ 




105 




ns 


l{ - 20 mA. Cl^ 15 pF 


11,12, 
13 




Output Rise Time 
(10-90%) 


tr 




55 




ns 


Vcc === 5 V.Cl^ 15 pF 


7, 8, 10 


10 


Output Fall Time 


tf 




15 




ns 


Vcc^5V,Cl« 15 pF 


7,8,10 


11 


Common Mode 
Transient Immunity at 
Logic High Output Level 


JCMhI 


1,000 


10,000 




V/ms 


VcM = 50 V (peak) 
ll = 12mA,TA-25^C 


15,16 


12 


Common Mode 
Transient Immunity Qt 
Logic Low Output Level 


ICMlI 


1,000 


10,000 




V/ms 


VcM -= 50 V (peak) 
lj = 3mA,TA = 25°C 


15.16 


13 



NOTES: 

1. < 1 /iS pulse widtii, 300 pps. 

2. Derate linearly above 70° free air temperature at a rate of 1.6 mW/°C. Proper application of tiie derating factors will prevent IC 
junction teinperatures from exceeding 125° C for ambient temperatures up to 85° 0. 

3. Derate linearlyabove 70°C free air temperature at a rate of 3.8 mW/°C. 

4. Derate linearly above 70° free air temperature at a rate of 4.6 mW/° C. 

5. Duration of output short circuit time shiall not exceed 10 ms. 

6. The device is considered a two terminal device, pins 1, 2, 3, and 4 are connected together and pins 5, 6, 7, and 8 are connected 
together. 

7. This is a proof test. This rating is equally validated by a 2500 Vac, 1 sec. test. 

8. The tpLH propagation delay is measured from the 10 mA level on the leading edge of the input pulse to the 1.3 V level on the 
leading edge of the output pulse. 

9. The tpHL propagation delay is measured from the 10 mA level on the trailing edge of the input pulse to the 1.3 V level on the 
trailing edge of the output pulse. 

TO. The rise time, tr, is measured from the 10% to the 90% level on the rising edge of the output logic pulse. 

11. The fall time, tf, is measured from the 90% to the 10% level on the falling edge of the output logic pulse. 

12. Common mode transient immunity in the logic high level is the maximum (negative) dVcM/dt on the trailing edge of the common 
mode pulse, VcM, which can be sustained with the output voltage in the logic high state (i.e., Vo ^ 2 V). 

13. Common mode transient immunity in the logic low level is the maximum (positive) dVcM/dt on the leading edge of the common 
mode pulse, VcM, which can be sustained with the output voltage in the logic low state (i.e., Vo ^ 0.8 V). 

14. See Option 010 data sheet for more information. 
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Applications 



Data transfer between equipment wliicli employs current 
loop circuits can be accomplislied via one of three con- 
figurations: simplex, half duplex or full duplex com- 
munication. With these configurations, point-to-point and 
multidrop arrangements are possible. The appropriate 
configuration to use depends upon data rate, number of 
stations, number and length of lines, direction of data flow, 
protocol, current source location and voltage compliance 
value, etc. 

SIMPLEX 

The simplex configuration, whether point to point or multi- 
drop, gives unidirectional data flow from transmitter to 
receiver(s). This is the simplest configuration for use in 
long line length (two wire), for high data rate, and low cur- 
rent source compliance level applications. Block diagrams 
of simplex point-to-point and multidrop arrangements are 
given in Figures 17a and 17b respectively for the HCPL- 
4200 receiver optocoupler. 

For the highest data rate performance in a current loop, 
the configuration of a non-isolated active transmitter (con- 
taining current source) transmitting data to a remote 
isolated receiver(s) should be used. When the current 



source is located at the transmitter end, the loop is 
charged approximately to Vmi (2.5 V). Alternatively, when 
the current source is located at the receiver end, the loop 
is charged to the full compliance voltage level. The lower 
the charged voltage level the faster the data rate will be. In 
the configurations, of Figures 17a and 17b, data rate is 
independent of the current source voltage compliance 
level. An adequate compliance level of current source 
must be available for voltage drops across station(s) during 
the MARK state in multidrop applications or for long line 
length. The maximum compliance level is determined by 
the transmitter breakdown characteristic. 

A recommended non-isolated active transmitter circuit 
which can be used with the HCPL-4200 in point-to-point 
or in multidrop 20 mA current loop applications is given in 
Figure 18. The current source is controlled via a standard 
TTL 7407 buffer to provide high output impedance of cur- 
rent source in both the ON and OFF states. This 
non-isolated active transmitter provides a nominal 20 mA 
loop current for the listed values of Vcc, R2 and R3 in 
Figure 18. 
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Figure 17. Simplex Current Loop System Configurations for (a) Point-to-PoInt, (b) Multidrop 
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Figure 18. Recommended Non-Isolated Active Transmitter witli HCPL-4200 Isolated Receiver for Simplex Point-to-PoInt 20 mA 
Current Loop 



Length of current loop (one direction) versus minimum 
required DC supply voltage, Vcc, of the circuit in Figure 
18 is graphically illustrated in Figure 19. Multidrop config- 
urations will require larger Vcc than Figure 19 predicts in 
order to account for additional station terminal voltage 
drops. 

Typical data rate performance versus distance is illus- 
trated in Figure 20 for the combination of a non-isolated 
active transmitter and HCPL-4200 optically coupled cur- 
rent loop receiver shown in Figure 18. Curves are shown 
for 10% and 25% distortion data rate. 10% (25%) distortion 
data rate is defined as that rate at which 10% (25%) distor- 
tion occurs to output bit interval with respect to input bit 
interval. An input Non-Return-to-Zero (NRZ) test waveform 
of 16 bits (0000001011111101) was used for data rate dis- 
tortion measurements. Data rate is independent of current 
source supply voltage, Vcc. 

The cable used contained five pairs of unshielded, twisted, 
22 AWG wire (Dearborn #862205). Loop current is 20 mA 
nominal. Input and output logic supply voltages are 5 V 
dc. 

FULL DUPLEX 

The full duplex point-to-point communication of Figure 21 
uses a four wire system to provide simultaneous, bi- 
directional data communication between local and remote 



equipment. The basic application uses two simplex point- 
to-point loops which have two separate, active, non- 
isolated units at one common end of the loops. The other 
end of each loop is isolated. 

As Figure 21 illustrates, the combination of Hewlett- 
Packard current loop optocouplers, HCPL-4100 
transmitter and HCPL-4200 receiver, can be used at the 
isolated end of current loops. Cross talk and common 
mode coupling are greatly reduced when optical isolation 
is implemented at the same end of both loops, as shown. 
The full duplex data rate is limited by the non-isolated 
active receiver current loop. Comments mentioned under 
simplex configuration apply to the full duplex case. Con- 
sult the HCPL-4100 transmitter optocoupler data sheet for 
specified device performance. 

HALF DUPLEX 

The half duplex configuration, whether point-to-point or 
multidrop, gives non-simultaneous bidirectional data flow 
from transmitters to receivers shown in Figures 22a and 
22b. This configuration allows the use of two wires to 
carry data back and forth between local and remote units. 
However, protocol must be used to determine which spe- 
cific transmitter can operate at any given time. Maximum 
data rate for a half duplex system is limited by the loop 
current charging time. These considerations were ex- 
plained in the Simplex configuration section. 
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NON-ISOLATED STATION 



ISOLATED STATION 




KI>h irf 

20 mA I kZXZX:^/ 



XMTft 
HCPt-4tOO 



I I 1 

Figure 21. Full Duplex PoinMo-Point Current Loop 
System Configuration 

Figures 22a and 22b illustrate half duplex application for 
the combination of HCPL-4100/-4200 optocouplers. The 
unique and complementary designs of the HCPL-4100 
transmitter and HCPL-4200 receiver optocouplers provide 
many designed-in benefits. For example, total optical iso- 



lation at one end of the current loop is easily accom- 
plished, which results in substantial removal of common 
mode influences, elimination of ground potential differen- 
ces and reduction of povjer supply requirements. With this 
combination of HCPL-4100/-4200 optocouplers, specific 
current loop noise immunity is provided, i.e., minimum 
SPACE state current noise immunity is 1 mA, MARK state 
noise immunity is 8 mA. 

Voltage compliance of the current source must be of an 
adequate level for operating all units in the loop while not 
exceeding 27 V dc, the maximum breakdown voltage for 
the HCPL-4100. Note that the HCPL-4100 transmitter will 
allow loop current to conduct when input Vcc power is 
off. Consult the HCPL-4100 transmitter optocoupler data 
sheet for specified device performance. 

For more information about the HCPL-4100/-4200 opto- 
couplers, consult Application Note 1018. 
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(b) MULTIDROP 
Figure 22. l-ialf Duplex Current Loop System Configurations for (a) Point-to-Point, (b) IVIultldrop 
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Hermetic Optocouplers 
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WIDE SUPPLY VOLTAGE, 

HIGH CMR, HERMETICALLY 

SEALED OPTCXOUPLER 


HCPL-5200 
HCPL-5201 
(883B) 
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Features 



• NEW— MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55° C TO 
+125° C AMBIENT TEMPERATURE RANGE 

• WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

• MIL-STD-883 CLASS B TESTING 

• 500 Vdc WITHSTAND TEST VOLTAGE 

• COMPATIBLE WITH LSTTL, TTL, AND CMOS 
LOGIC 

• 300 ns PROPAGATION DELAY GUARANTEED 
OVER TEMPERATURE 

• HCPL-2200 FUNCTION COMPATIBILITY 

• THREE STATE OUTPUT (NO PULLUP RESISTOR 
REQUIRED) 

• INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION — 1000 V/ms GUARANTEED 

Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• MICROPROCESSOR SYSTEM INTERFACES 

• GROUND LOOP ELIMINATION 

• PULSE TRANSFORMER REPLACEMENT 

• ISOLATED BUS DRIVER 

• HIGH SPEED LINE RECEIVER 
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DIMENSIONS m miimiimn and (jnohes) 



Description 



Tlie HCPL-5200 an(d 5201 units are liermeticaily seaied, 
iogic gate optocoupiers. The pro(ducts are capable of 
operation an<j storage over tlie fuil miiitary temperature 
range an(j can be purciiasecj as eitlier a standarcJ product 
(HGPL-5200) or witli full IVIIL-STD-883 Class Level B test- 
ing (HCPL-5201). Both products are in eiglit pin hermetic 
dual in-line packages. 

Each unit contains an AIGaAs light emitting diode which is 
optically coupled to an integrated high gain photon de- 
tector. The detector has a three state output stage and has 
a detector threshold with hysteresis. The three state output 
eliminates the need for a pullup resistor and allows for 
direct drive of data busses. The hysteresis provides dif- 
ferential mode noise immunity and eliminates the potential 
for output signal chatter The detector IC has an internal 
shield that provides a guaranteed common mode transient 
immunity of 1,000 Volts/jusec. Improved power supply 
rejection eliminates the need for special power supply 
bypassing precautions. 

The HCPL-5200 and HCPL-5201 are guaranteed to operate 
over a Vcc range of 4.5 Volts to 20 Volts. Low Ip and wide 
Vcc range allow compatibility with TTL, LSTTL, and CMOS 
Logic. Low Ip and low Ice result in lower power consump- 
tion compared to other high speed optocoupiers. Logic 
signals are transmitted with a typical propagation delay of 
100 nsec when used in the circuit of Figure 12. 

These devices are useful for isolating high speed logic 
interfaces, buffering of input and output lines, and imple- 
menting isolated line receivers in high noise environments. 



9-102 



Recommended Operating 
Conditions 



i|»ara*ii«ler 


Symiol 


Min. 


Max. 


Units 


Power Supply IBltage 


%c 


4.5 


20 


Volts 


Enable Voltage High 


Veh 


2.0 


JilL. 


Volts 


Enable Vbltale Low 


Vel ' 





If 


Volts 


Input Current (High) 


'^IbN) 


4 


8 


mA 


Input Voltage (Low) 


Vf (OFF) 





0.8 


Volts 


:|Fan Out 


N 




4 


TTL Loads 



Absolute iviaximum Ratings 

Storage Temperature -65° C to +150° C 

Operating Temperature -55°C to 125° 

Lead Solder Temperature 260° for 10 s 

(1.6 mm below seating plane) 

Average Forward Input Current — Ip 8 mA 

Peak Transient Input Current — Ifpk 20 mA HI 

Reverse Input Voltage — Vr 5 V 

Supply Voltage — Vqc 00 V min., 20 V max. 

Three State Enable 

Voltage — Ve -0.3 V min., 20 V max. 

Output Voltage — Vq -0.3 V min., 20 V max. 

Total Package Power Dissipation — Pd 200 mW 

Average Output Current — Iq 15 mA 



Electrical Characteristics 

For V < Vf(off) ^ 0.8 V, 4.5 V < Vcc ^ 20 V 4 mA < I f(on) ^ 8 mA, 2.0 V < Veh ^ 20 V, 0. V < Vel < 0.8 V 



Ta = -55°C to 125° C, unless otherwise specified. 



Pat&m^ter 


Symbol 


Min. 


iyp.* 


Max, 


Unit$ 


Test Conditions 


Fig. 


Note 


Logic Low Output Voltage 


Vol 






0.5 


Volts 


iOL^' 6.4 mA (4 TTL Loads) 


1,3 




Logic High Output Voltage 


Vqh 


2.4 


*, 




Volts 


loH - -2.6 mA rVoH = Vcc - 2.1 V) 


2,3 






3.1 




Volts 


IqH --0.32 mA 


Output Leakage Current 
(VoUT>Vcc) 


•OHH 






100 


mA 


Vo-5.5V 


If ^ 8 mA 
Vcc = 4.5 V 










500 


M- 


Vo = 20 V 


Logic High Enable Voltage 


Veh 


2,0 






Volts 








Logic Low Enable Voltage 


Vel 






0.8 


Volts 








Logic High Enable Curent 


Ieh 






20 


M 


VEN-27V 










100 


iuA 


Vem-5.5V 




0.004 


250 


/uA 


Ven ^ 20 V 


Logic Low Enable Current 


Iel 






-0.32 


mA 


Ven - 0.4 V 






Logic Low Supply Current 


ICCL 




4.5 


6.0 


mA 


Vcc - 5.5 V 


Vp^OV 

Vg - Don't Care 








5.3 


7.5 


mA 


Vcc=^20V 


Logic High Supply Current 


ICCH 




2.9 


4.6 


mA 


Vcc -5.5 V 


Ip^BmA, 

Vg - Don't Care 








3.3 


ao 


mA 


Vcc " 20 V 


High impedance State 
Output Current 


fOZL 






-20 


mA 


Vq ^ 0.4 V 


Ven ^ 2 V, Vp = V 






^OZH 






20 


iuA 


Vo =^ 2.4 V 


Ven"2V lF = amA 










100 


M 


Vo = 5.5 V 






500 


^A 


Vq - 20 V 


Logic Low Short Circuit 
Output Current 


lost 


20 






mA 


Vo = Vcc ^ 5.5 V 


Vp = 0.8 V 




2 


35 






mA 


Vo ^ Vcc = 20 V 


Logic High Short Circuit 
Output Current 


'OSH 






-10 


mA 


Vcc = 5-5 V 


Ip « 8 mA, 
Vo = GND 




2 






"25 


mA 


Vcc "20 V 


Input Forward Voltage 


Vf 


1.0 


1.3 


18 


Volts 


lF==8mA 


4 




Input Reverse Breakdown 
Voltage 


Vr 


5 






Volts 


le^io^A 






Input-Output Insulation 


IhO 






1 


mA 


45% RH, t = 5s, 

V|-o = 500Vdc,TA~25^C 




3,4 


Propagation Delay Time to 
Logic Low Output Level 


tpHL 




100 


300 


ns 




5,6 


5 


Propagation Delay Time to 
Logic High Output Level 


tpiH 




90 


300 


ns 




5.6 


5 


Logic High Common Mode 
Transient Immunity 


jcmh! 


1000 


10.000 




V//iS 


TA = 2$^CJF = 4mA 
Vc^4- 50 Vp.p 


9 JO 


6 


Logic Low Common l\4ode 
Transient Immunity 


IcmlI 


1000 


10,000 




V/ms 


TA-25''aiF = 0mA 
VcM-50Vp.(> 


9,10 


6 



*AII typical values are at Ta = 25° C, Vcc = 5 V, If(on) = 5 mA unless otherwise specified. 
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fVpjcal Characteristics 



All typical values are at Vqc = 5 V, T^ = 25° C, iF{ON) = 5 mA unless otiierwise specified. 






Parameter 


Symbol 


Typ. 


Units 


Test Condflions 


Figure 


Note 


Input Current Hysteresis 


^HYS 


0.07 


mA 


Vcc = 5V 


3 




Input Diode Temperature Coefficient 


ATa 


-125 


mvrc 


1p = 8mA 






Input-Output Resistance 


Ri-o 


1012 


ohms 


V|.o ^ 500 V dc 




4,7 


Input-Output Capacitance 


Oj'O 


2.0 


pF 


f ^ 1 MHz 




7 


Input Capacitance 


CiN 


15 


P^ 


f = 1 MHz, V|= = V 




8 


Output Enable Time to Logic High 


^PZH 


30 


ns 




7 




Output Enable Time to Logic Low 


tpZL 


30 


ns 




7 




Output Disable Time from Logic High 


tpHZ 


45 


ns 




7 




Output Disable Time from Logic Low 


tpLZ 


65 


. ns 




7 




Output Rise Time (10-90%) 


V 


45 


ns 




5,8 




Output Fall Time (90-10%) 


tf 


10 


ns 




5,8 





Notes: 

1. Peak Forward Input Current pulse width < 50 /liS at 1 KHz maximum repetition rate. 

2. Duration of output short circuit time not to exceed 10 ms. 

3. Device considered a two terminal device: pins 1, 2, 3 and 4 shorted together, and pins 5, 6, 7 and 8 shorted together. 

4. This is a momentary withstand test, not an operating condition. 

5. The tpLH propagation delay is measured from the 50% point on the leading edge of the input pulse to the 1.3 V point on the leading 
edge of the output pulse. The tpHL propagation delay is measured from the 50% point on the trailing edge of the input current pulse 
to the 1.3 V point on the trailing edge of the output pulse. 

6. CIVIl is the maximum rate of rise of the common mode voltage that can be sustained with the output voltage in the logic low state 
(Vq < 0.8 V). CMh is the maximum rate of fall of the common mode voltage that can be sustained with the output voltage in the logic 
high state {Vo>2.0V). 

7. Measured between the LED anode and cathode shorted together and pins 5 through 8 shorted together. 

8. Zero bias capacitance measured between the LED anode and cathode. 
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Figure 4. Typical Input Diode Forward Characteristic 
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■=■ THE PROBE AND JIG CAPACITANCES ARE 
INCLUDED IN Cl 



ALL DIODES ARE 1Ngi6 OR 1N3064 
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Figure 5. Test Circuit for tpLH. tpHL. *r« ^nd tf 
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Figure 6. Typical Propagation Delay vs. Temperature 
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Figure 7. Test Circuit for tpHZi tpzH» *PLZ> a"d tpzL 
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Figure 8. Typical Rise, Fall Time vs. Temperature 
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Figure 9. Test Circuit for Common IVIode Transient Immunity and 
Typical Waveforms 
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HCPL- 5200 r 

El vcc 3J, 



TOTEM 
POLE 




VcC2 


Rl 


OUTPUT _ 




5V 
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OUTPUT _^ 
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Figure 11. LSTTL to CMOS Interface Circuit 



Figure 12. Recommended LED Drive Circuit 
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Figure 13. Series LED Drive with Open Collector Gate (4.02 KH 
Resistor Shunts Iqh from the LED) 



Figure 14. Recommended LSTTL to LSTTL Circuit 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5201 optocoupler is in compli- 
ance with MIL-STD-883, Revision C. Testing consists of 
100% screening to IVlethod 5004 and quality conformance 
inspection to Metiiod 5005. Details of these test programs 
may be found in Hewlett-Packard's Optoelectronics De- 
signer's Catalog. 



PART NUMBERING SYSTEM 



Commercial Product 


Class B Product 


HCPL-5200 


HGPL-6201 



See table for specific electrical tests, pg. 6. 



1.90 V 



-V^^— 3 



IL 



CONDITIONS: If =8 mA 

lo = -15 mA 



Figure 15. Operating Circuit for Burn-In and Steady State 
Life Tests 
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GROUP A — ELECTRICAL TESTS 

QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

^static tests atf a == 25''C — Vp, Vr, {|-o. Iqhh. Vqh. Vql. 'cch. hcu ^ozb ^bh> ku Vel. Veh, Iqsu Iosh 



Subgroup 2 

^Static tests at Ta = +125''C ~ Vp, Vr, Iohh- V^jb Vqu Icch. Iccb 'ozu 'eh. ku Vel- Veh. »osb Iqsh 



Subgroup 3 

•Static tests at Ta = -55° C ~ Vr Vr, Iqhh^ Vqh. Vql* Icch. hcu fozu 'eh* Iel, Vel. Veh. Iosu 'osh 



Subgroup 4, 5, 6, 7; 8A and 8B 

These subgroups are not applicable to this device type. 



Subgroup 9 

^Switching tests at Ta = 25°C — tpHb tpm. iQliHlJCM J 



Subgroup 10 

^Switching tests ai Ta = +125^^0 — tpHu tptn 



Subgroup 11 

*SwJtch tests at Ta = -55° C — tpHi. tpLH 



'Limits and conditions per Electrical Characteristics. 
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C^£l 



HEWLETT 
PACKARD 



DUAL CHANNEL 

WIDE SUPPLY VOLTAGE, 

HIGH CMR, HERMETICALLY 

SEALED OPTOCOUPLER 



HCPL-5230 
HCPL-5231 
(8838) 




Features 



• NEW-MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55° C TO 
+125° C AMBIENT TEMPERATURE RANGE 

• WIDE Vcc RANGE (4.5 TO 20 VOLTS) 

• MIL-STD-883 CLASS B TESTING 

• 500 Vdc WITHSTAND TEST VOLTAGE 

• COMPATIBLE WITH LSTTL, TTL, AND CMOS 
LOGIC 

• 300 ns PROPAGATION DELAY GUARANTEED OVER 
TEMPERATURE 

• HCPL-2231 FUNCTION COMPATIBILITY 

• TOTEM POLE OUTPUT (NO PULL-UP 
RESISTOR REQUIRED) 

• NO OPTICAL CROSSTALK 

• INTERNAL SHIELD FOR HIGH COMMON MODE 
REJECTION — 1000 V/^uS GUARANTEED 



Description 



The HCPL-5230 and 5231 units are dual channel, herm- 
etically sealed, logic gate optocouplers. The products are 
capable of operation and storage over the full military 
temperature range and can be purchased as either a 
standard product (HCPL-5230) or with full MIL-STD-883 
Class Level B testing (HCPL-5231). Both products are in 
eight pin hermetic dual in-line packages. 
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DIMENSIONS IN MIUtlM6TER$ AND (INCHES) 



Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• MICROPROCESSOR SYSTEM INTERFACES 

• PULSE TRANSFORMER REPLACEMENT 
o ISOLATED BUS DRIVER 

o HIGH SPEED LINE RECEIVER 



Each unit contains two independent channels, consisting 
of an AIGaAs light emitting diode optically coupled to an 
integrated high gain photon detector. The detector has a 
totem pole output and a threshold with hysteresis. The 
hysteresis provides differential mode noise immunity and 
eliminates the potential for output signal chatter. The 
detector IC has an internal shield that provides a guar- 
anteed common mode transient immunity of 1,000 volts/ 
jusec. Improved power supply rejection eliminates the need 
for special power supply bypassing precautions. 

The HCPL-5230 and HCPL-5231 are guaranteed to operate 
over a Vcc range of 4.5 Volts to 20 Volts. Low ip and wide 
Vcc range allow compatibility with TTL, LSTTL, and CMOS 
logic. Low Ip and low Ice result in lower power consump- 
tion compared to other high speed optocouplers. Logic 
signals are transmitted with a typical propagation delay of 
100 nsec when used in the circuit of Figure 11. 

These devices are useful for isolating high speed logic 
interfaces, buffering of input and output lines, and imple- 
menting isolated line receivers in high noise environments. 
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Recommended Operating 
Conditions 



Parameter 


SynlSoi 


Min. 


iax. 


Units 


Power Supply Voltage 


Vcc 


4,5 


20 


Volts 


Input Current {Hl|h) 


M(ON) 


4 


8 


mA 


Input Voltage (Low) 


Vp (pm 





0:8 


Volts 


Fan Out 


N 




4 


TTL Loads 



Electrical Characteristics 



Absolute Maximum Ratings 

Storage Temperature -65°C to +150° C 

Operating Temperature -55°C to +125°C 

Lead Solder Temperature 260° C for 10 s 

(1.6 mm below seating plane) 

Average Forward Input Current — Ip 8 mA 

Peak Transient Input Current — Ifpk 20 mAl""! 

Reverse Input Voltage 5 V 

Supply Voltage — Vcc 0.0 V min., 20 V max. 

Output Voltage — Vq -0.3 V min., 20 V max. 

Total Package Power Dissipation — P^ 400 mW 

Average Output Current — lo(per channel) . . 15 mA 



-55° C to 125° C, unless otherwise specified. 
For 4.5 V < Vcc ^ 20 V 4 mA < If(on) < 8 mA, V < Vf(off) ^ 0.8 V 



Parameter 


Symbol 


mn. 


Typ.* 


Max. 


Units 


Test Conditions 


Rg. 


Note 


Logic Low Output Voltage 


Vol 






0.5 


Volts 


loL = 6.4 mA (4 TTL Loads) 


1,3 


2 


Logic High Output Voltage 


VOH 


2.4 


** 




Volts 


loH - -2.6 mA (**VoH - Vcc-2.1 m) 


2,3 


2 




3.1 




Volts 


loH^~0.32mA 


Output Leakage Current 
(VouT>Vcc) 


^OHH 






100 


iuA 


Vo ^ 5.5 V 


If ^ 8 mA 
Vcc = 4.5 V 




2 






500 


mA 


Vo = 20 V 


Logic Low Supply Current 


'CCL 




9.0 


12.0 


mA 


Vcc = 5iV 


Vfi=Vf2 = 0V 








ld.6 


15 


mA 


Vcc -20 V 


Logic High Supply Current 


^COH 




5.8 


ao 


mA 


Vcc =^ 5.5 V 


Ipi - ipg = 8 mA 








6.6 


12.0 


mA 


Vcc " 20 V 


Logic Low Short Circuit 
Output Current 


hsL 


20 






mA 


Vo ^ Vcc - 5.5 V 


Vf==0V 




2,3 


35 






mA 


Vo = Vcc = 20 V 


Logic High Short Circuit 
Output Current 


<OSH 


-10 






mA 


Vcc = 5.5 V 


If -8 mA, 
Vo - GND 




2,3 


-25 






mA 


Vcc = 20 V 


Input Forward Voltage 


Vf 


to 


1.3 


ta 


Volts 


If = 8 mA 


4 


2 


Input Reverse Breakdown 
Voltage 


Vr 


5 






Volts 


Ir = 10M 




2 


Input-Output 
Insulation 


li-o 






1 


/^A 


45% RH, t ^ 5s. 
V,.o=^500Vdc, Ta^25^C 




4,5 


Propagation Delay Time to 
Logic Low Output Level 


^PHL 




100 


300 


ns 




5,6 


2,6 


Propagation Delay Time to 
Logic High Output Level 


tpLH 




90 


300 


ns 




5,6 


2,6 


Logic High Common Mode 
Transient Immunity 


ICMhI 


1000 


10,000 




V/ms 


Ta=^25°C, lF^4mA 
VcM- 50 Vp,p 


8,9 


2,7 


Logic Low Common Mode 
Transient Immunity 


iCMd 


1000 


10,000 




y/f£s 


Ta ^ 25^*0, If ^ mA 
VcM==50Vf>,p 


8,9 


2,7 



*AII typical values are at Ta = 25°C,Vcc = 5 V, Ip (ON) = 5 mA unless otherwise specified. 
Notes: 

1. Peak Forward Input Current pulse width < 50 /us at 1 KHz maximum repetition rate. 

2. Each channel. 

3. Duration of output short circuit time not to exceed 10 ms. 

4. Device considered a two-terminal device: Pins 1 through 4 are shorted together, and pins 5 through 8 are shorted together. 

5. This is a momentary withstand test, not an operating condition. 

6. tpHL propagation delay is measured from the 50% point on the leading edge of the input pulse to the 1.3 V point on the leading edge 
of the output pulse. The tpLH propagation delay is measured from the 50% point on the trailing edge of the input pulse to the 1.3 V 
point on the trailing edge of the output pulse. 

7 CMl is the maximum rate of rise of the common mode voltage that can be sustained with the output voltage in the logic low state 
(Vq < 0.8 V). CMh is the maximum rate of fall of the common mode voltage that can be sustained with the output voltage in the 
logic high state (Vq > 2.0 V). 

8. Measured between the LED anode and cathode shorted together and pins 5 through 8 shorted together. 

9. Measured between adjacent input pairs shorted together, i.e. between pins 1 and 2 shorted together and pins 3 and 4 shorted 
together 

10. Zero-bias capacitance measured between the LED anode and cathode. 
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Typical Characteristics 



All typical values are at Vqc = 5 V, T^ = 25° C, If (on) = 5 mA unless otherwise specified. 



I^irameler 


Symbol 


-ryp. 


Units 


Test Condltfons 


Rg. 


Note 


Input Current Hysteresis 


^HYS 


0,07 


mA 


Vcc-SV 


3 


2 


Input Diode Temperature Coefficient 


AVf 
ATa 


-1.25 


mWC 


If ^ 8 mA 




2 


Input-Output Resistance 


Ri-o 


1012 


ohms 


V,.o == 500 Vdc 




2,8 


Input-Output Capacitance 


C|-o 


2,0 


PF 


i ^ 1 MHz 




2,8 


Input-Input Insulation 
Leakage Current 


h^\ 


O.S 


nA 


45% Relative Humidity, 

Vh = 500 Vdc, Ta = 25*^0, t « 5 s 




3 


Resistance (Input-Input) 


R|«, 


1012 


n 


V|-t == 500 Vdc 




9 


Capacitance (Input-Input) 


Cn 


1.3 


pF 


f^lMHz 




9 


Input Capacitance 


C|N 


15 


P^ 


f = 1 MH2,Vf = 0V 




2,10 


Output Rise Time (10-90%) 


tr 


46 


ns 




5,7 


2 


Output Fall Time (90-10%) 


tf 


10 


m 




5,7 


2 











1 
if - OmA 
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Figure 1. Typical Logic Low Output 
Voltage vs. Temperature 
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Figure 2. Typical Logic High Output 
Current vs. Temperature 
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Figure 3. Output Voltage vs. Forward 
Input Current 
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Figure 4. Typical Diode Input Forward 
Characteristic 
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•=■ THE PROBE AND JIG CAPACITANCES ARE 
INCLUDED IN Cu 



ALL DIODES ARE 1N916 OR 1N3064 



OUTPUT 
Vo 



zi 



\f (ON) 
50%If(ON> 

mA 
VoH 







1 

If <» 8 mA 
Ct " ''5pF 
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z 
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/ 
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""^^ 
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fWD» 



-55 -25 5 35 65 95 125 

Ta -temperature -°C 
•pulse width distortion (ns) at 100 khz, 10% duty cycle. 



Figure 5. Test Circuit for tpLHi tpHL> ^n and tf 



Figure 6. Typical Propagation Delay vs. 
Temperature 











1 

Vcc « 5 V 










Ct •! 


5}iF 


>^ 








^y 


y 


\ 


-^ 


,^.— * 




y 
















-•*i 










- — 











5 -25 5 35 65 95 1: 

Ta -TEMPERATURE -°C 

Figure 7. Typical Rise, Fall Time vs. 
Temperature 
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Figure 8. Test Circuit for Common Mode Transient 
Immunity and Typical Waveforms 
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Figure 9. Typical Common Mode Transient Immunity vs. 
Common Mode Transient Amplitude 
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Figure 10. LSTTL to CMOS Interface Circuit 
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4.02 Kn^ MJLhlL-i '^^'^ 3 

[T^l 6^0, 7] 



Figure 11. Recommended LED Drive Circuit 



Figure 12. Series LED Drive with Open Collector Gate 
(4.02 Kn Resistor Shiunts Iqh from tlie LED) 
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INPUT''" 




Tj^ (+5V) 
1~ ^y^^^ OUTPUT 
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DATA [.I" 
■' OUTPUT 1 



>-o 



L--I UPT0 16LSTTL 

. I LOADS 

PX 0R4TTLL0ADS 

1 >'^ 
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Figure 13. Recommended LSTTL to LSTTL Circuit 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5231 optocoupler is in compli- 
ance with l\/IIL-STD-883, Revision C. Testing consists of 
100% screening to iVIethod 5004 and quality conformance 
inspection to Method 5005. Details of these test programs 
may be found in Hewlett-Packard's Optoelectronics De- 
signer's Catalog. 

See table on next page for specific electrical tests. 



PART NUMBERING SYSTEM 



Commercial Product 


Class 8 Product 


HCPt-6230 


HCPL-5231 




Figure 14. Operating Circuit for Burn-In and 
Steady State Life Tests 
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GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

^Static tests at Ta ^ 25°C — Vr Vr, {|>o. Iohh> Vqh. Vpb lccH> >cci> bsb tpsn 



Subgroup 2 

*Static tests at Ta = +125*^0 — Vp, V^, Iqhh. Vqh. Vql. Jcch. hcu >osl. Iqsh 



Subgroup 3 

*Static tests at Ta = -55° C - Vp, Vr, Iqhh. Voh. Vql. ^ccb Iccu losb Iqsh 



Subgroup 4, 5, 6, 7, 8A and 8B 

These subgroups are not applicable to this device type. 



Subgroup 9 

^Switching tests at Ta = as'' C — tpHu ^plh^ I CMhI . I CM J 



Subgroup 10 

*Switchin§ tests at Ta - +125°C — tpHt. ^plh 



Subgroup 11 

*SwJtch tests at Ta = "65°C ~ tpHL. tptH 



*Limits and conditions per Electrical Characteristics. 
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HIGH SPEED, 

HERMETICALLY SEALED 

OPTOCOUPLER 


HCPL-5400 

HCPL-5401 

(8836) 



SCHEMATIC 



)DE O-!^ I 

ODE O— I ' 



TRUTH TABLE 
(POSITIVE LOGIC) 




INPUT 


ENABLE 


OUTPUT 


H 


L 


L 


L 


L 


H 


H 


H 


Z 


L 


H 


Z 



Features 



• NEW— MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• HIGH SPEED GUARANTEED OVER 
TEMPERATURE 

• 75 ns MAXIMUM PROPAGATION DELAY 

• 35 ns MAXIMUM PULSE WIDTH DISTORTION 

• HIGH COMMON MODE REJECTION — 500 V//iiS 
GUARANTEED 

• HCPL-2400 FUNCTION COMPATIBILITY 

• COMPATIBLE WITH TTL, STTL, LSTTL, AND 
HCMOS LOGIC FAMILIES 

• THREE STATE OUTPUT (NO PULL-UP 
RESISTOR REQUIRED) 

• HIGH POWER SUPPLY NOISE IMMUNITY 

• 500 Vdc WITHSTAND TEST VOLTAGE 



Description 



The HCPL-5400 and HCPL-5401 units are hermetically 
seale<d, high spee(d optocouplers. The pro(ducts are capable 
of operation an6 storage over the full military temperature 
range an(d can be purchased as either a standard pro(duct 
(HCPL-5400) or with full MIL-STD-883 Class Level B test- 
ing (HCPL-5401). Both products are in eight pin hermetic 
dual in-line packages. 

Each unit contains an AIGaAs light emitting diode which is 
optically coupled to an integrated high speed photon 
detector. This combination results in very high data rate 
capability. The detector has a threshold with hysteresis and 



OUTLINE DRAWING 



PIN 
ONE 



HP Y\ 

U.S.A. 

xxxxxxxxx- 




3.81 (0.150) ^ 
0,51 <a020) MAX. "^ 

mti. 




l8 Vcc 
37 V£ 






}5 am 



DIMENSIONS IN MftLlMETERS AND {INCHES) 



Applications 

o MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• ISOLATED BUS DRIVER (NETWORKING 
APPLICATIONS) 

• SWITCHING POWER SUPPLIES 

• GROUND LOOP ELIMINATION 

• HIGH SPEED DISK DRIVE I/O 

o DIGITAL ISOLATION FOR A/D, D/A CONVERSION 

• PULSE TRANSFORMER REPLACEMENT 

a three state output stage. The three state output eliminates 
the need for a pull-up resistor and allows for direct drive of 
a data bus. The hysteresis provides typically 0.25 mA of 
differential mode noise immunity and minimizes the poten- 
tial for output signal chatter. 

The HCPL-5400 and HCPL-5401 are compatible with TTL, 
STTL, LSTTL, and HCMOS logic families. The 35 ns pulse 
width distortion specification guarantees a lOmBaud signal- 
ing rate at 125°C with 35% pulse width distortion. Figure 11 
shows a recommended circuit for reducing pulse width 
distortion and improving the signaling rate of the product. 

CAUTION: The small junction sizes iniierent to the design 
of this bipolar component increases the component's sus- 
ceptibility to damage from electrostatic discharge (ESD). It is 
advised that normal static precautions be taken in handling 
and assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 
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Recommended operating 
Conditions 



iParameter 


Symbol' 


l/)in. 


lii 


Units 


Power Supply Voltage 


Vcc 


4.75 


5.25 


Volts 


Input Current (High) 


^F(ON) 


8 


10 


mA 


input Voltage (Low) 


Vp (OFF) 


^ 


0.7 


Volts 


jfenable Voltage (Low) 


Vel 





0.8 


Volts 


1 Enable Voltage (High) 


^EH 


2,0 


Vcc 


Volts 


Sjran Out 


N 




5 


TTL Loads 



Absolute iViaximum Ratings 

Storage Temperature -65°C to +150°C 

Operating Temperature -55°C to +125°C 

Lead Solder Temperature 260°C for 10 s 

(1.6 mm below seating plane) 

Average Forward Current— IpAVG 10 mA 

Peak Input Current — Ifpk 20mA[''] 

Reverse Input Voltage — Vr 5V 

Supply Voltage — Vcc OV min., 70 V max. 

Three State Enable Voltage — Ve -0.5 V min., 10 V max. 

Average Output Current— I q ; ... -25 m A min., 25 mA max. 

Output Voltage — Vq -0.5 V min., 10V max. 

Output Power Dissipation — Pq 130 mW 

Total Package Power Dissipation Pd .400 mW 



Electrical Characteristics 



TA = -55°Cto125°C, 4.75 V <Vcc^ 5.25 V 8mA <If(on)^ 10mA, 2.0V <Veh< 5.25, OV<Vel< 0.8V, 0V< Vp (OFF) ^ 0.7V, 
unless otherwise specified. 



Parameter 


Symbol 


Min. 


lVf>.* 


Max. 


Units 


Test Conditions 


Figure 


Note 


Logic Low Output Voltage 


Vol 






0.5 


Volts 


lot= 8.0 mA (5 TTL Loads) 


1 




Logic High Output Voltage 


Vqh 


2.4 






Volts 


Iqh - -4.0 mA 


2 




Output Leakage Current 


hnn 






100 


M 


Vo = 5.25 V Vf^ 0.7 V 






Logic High Enable Voltage 


Veh 


2.0 






Volts 








Logic Low Enable Voltage 


Vel 






0.8 


Volts 








Logic High Enable Current 


Jeh 






20 


mA 


Ve=^2.4V 










100 


/*A 


Ve==^ 5.25 V 


Logic Low Enable Current 


'el 




-0.28 


-0.4 


mA 


Ve = 0.4 V 






Logic Low Supply Current 


^CCL 




19 


26 


mA 


Vcc =^ 5.25 V 
Ve = 0V 






Logic High Supply Current 


fcCH 




17 


26 


mA 






High Impedance State 
Supply Current 


^CCZ 




22 


28 


mA 


Vcc -5.25 V 
VE-S.25V 






High Impedance State 
Output Current 


bzL 






20 


/iA 


Vo-04VVe^2V 






hZH 






20 


M 


Vo-2.4V 


Ve = 2V 










100 


mA 


Vo- 5,25 V 


Input Forward Voltage 


Vf 


10 


14 


185 


Volts 


If^lOmA 


4 




input Reverse Breakdown 
Voltage 


Vr 


5.0 


70 




Volts 


,1r^10M 






Input-Output Insulation 
Leakage Current 


fhO 






1 


pA 


45%RH,t = 5s, 
V|.o-500VdC,TA-25''C 




2,3 


Propagation Delay Time to 
Logic Low Output Level 


tpHL 




33 


75 


ns 


JF(ON)~9mA 


5,6,7 


4 


Propagation Delay Time to 
Logic High Output Level 


tpLH 




30 


65 


ns 


iF(0N)-9mA 


5,6,7 


4 


Pulse Width Distortion 


ItpHL-tpLHi 




3 


35 


ns 


lFtON) = 9^A 


5,6 




Logic High Common Mode 
Transient Immunity 


ICMhI 


500 


3000 




V/fxs 


TA==25°a M^O 


10 


5 


Logic Low Common Mode 
Transient Immunity 


|CMd 


500 


3000 




Wms 


Ta = 25°C, lF = 8mA 


10 


5 



*AII typical values are at Vqc = 5V, Ta = 25°C 
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TypiC3l CharaCt6riStiCS AlltypicalsVcc = 5V. Ve = 0V.Ta = 25°C, If = 9 mA except where noted. 



Parameter 


Symbol 


Typ. 


Units 


Test Conditions 


Figure 


Note 


Input Current Hysteresis 


Mys 


0.25 


mA 




3 




Input Diode Temperature Coefficient 


AVf 

ATa 


-1.11 


mV/°C 


li:-10mA 


4 




Input-Output Resistance 


Ri-o 


10^2 


ohms 


Vi-o = 500VDC 




2 


(nput-Output Capacitance 


Cio 


0.0 


pF 


f=^1MH2, V}.o = OVdc 




2 


Input Capacitance 


C|N 


15 


pF 


f = 1 MH2. Vf = V, Pins 2 and 3 






Logic Low Short Circuit Output Current 


bsL 


65 


mA 


Vo == Vcc =^ 5,25 VJ|r ^ 10 mA 




6 


logic High Short Circuit Output Current 


bsH 


-50 


mA 


Vcc "" 5.25 VJf ^^ C> mA, Vo - GND 




6 


Output Rise Time {10-90%) 


tf 


15 


ns 




5 




Output Fall Time (90-10%) 


tf 


10 


ns 




6 




Output Enable Time to Logic High 


tpZH 


15 


ns 




8,9 




Output Enable Time to Logic Low 


^PZL 


30 


ns 




8.9 




Output Disable Time from Logic High 


tpHZ 


20 


ns 




8,9 




Output Disable Time from Logic Low 


tPLZ 


15 


ns 




8,9 




Power Supply Noise immunity 


PSN! 


0.5 


Vp^p 


4BH2<fAC^50MHz 




7 



Notes: 

1 . Not to exceed 5% duty factor, not to exceed 50 jusec pulse width. 

2. Device considered a two terminal device: pin 1-4 shorted together, and pins 5-8 shorted together. 

3. This is a momentary withstand test, not an operating condition. 

4. tpHL propagation delay is measured from the 50% level on the rising edge of the input current pulse to the 1.5 V level on the falling 
edge of the output pulse. The tp|_H propagation delay is measured from the 50% level on the falling edge of the input current pulse 
to the 1.5 V level on the rising edge of the output pulse. 

5. CMh is the maximum slew rate of common mode voltage that can be sustained with the output voltage in the logic high state 
(Vo (MIN) > 2.0). CMl is the maximum slew rate of common mode voltage that can be sustained with the output voltage in the logic 
low state (Vo (MAX) < 0.8 V). 

6. Duration of output short circuit time not to exceed 10 ms. 

7. Power Supply Noise Immunity is the peak to peak amplitude of the ac ripple voltage on the Vqc line that the device will withstand 
and still remain in the desired logic state. For desired logic high state, Voh(MIN) ^ 2.0V, and for desired logic low state, Vol(max) < 
0.8 volts. 
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Figure 1. Typical Logic Low Output Voltage 
vs. Logic Low Output Current 



Figure 2. Typical Logic High Output Voltage 
vs. Logic High Output Current 
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Figure 3. Typical Output Voltage vs. Input Forward Current 
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Figure 6. Typical Propagation Delay 
vs. Ambient Temperature 
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S1 


S2 


tPHZ 


CLOSED 


CLOSED 


tPZH 


OPEN 


CLOSED 


tPLZ 


CLOSED 


CLOSED 


tPZL 


CLOSED 


OPEN 



Figure 7. Typical Propagation Delay 
vs. Input Forward Current 



Figure 8. Test Circuit for tpHz. tpzH» *PLZ. and tpzL 



9-117 











Vcc * 6 V 










"Ct « 


5 pF 
Tpzt 








^^ 


^ 


TPZH 
TPL2 






1,^ 


^ 


iS**^ 






-J- 




"^ 




















, 









-55 -25 5 35 65 95 125 

Ta - TEMPERATURE - °C 






J^'*9^ 




Vcc = 5.0 V 

J 



OUTPUT Vo 
-O MONITORING 
NODE 



SWITCH AT A: Ip =OmA 



_^ 



V--Vo MIN.* 



SWITCH AT B: If = 8 mA 

•TOTAL LEAD LENGTH < 10 mm FROM DEVICE UNDER TEST. 
••SEE NOTE 5. 

t Cl IS APPROXIMATELY 15 pF, WHICH INCLUDES PROBE AND 
STRAY WIRING CAPACITANCE. 



Figure 9. Typical Enable Propagation Delay 
vs. Ambient Temperature 



Figure 10. Test Diagram for Common Mode Transient 
Immunity and Typical Waveforms 



Applications 



Vcci-t^v 



Vcc2 = 5 V 




\7 TOTEM POLE 
^ OUTPUT GATE 
(e.g. 54AS1000) 



Vcci = +5 V 




Figure 11. Recommended HCPL-5400 Interface Circuit 



Figure 12. Alternative HCPL-5400 Interface Circuit 
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Data Rate, and Pulse-Width Distortion Definitions 



Propagation delay is a figure of merit which describes the 
finite amount of time required for a system to translate 
information from input to output when shifting logic levels. 
Propagation delay from low to high (tpLn) specifies the 
amount of time required for a system's output to change 
from a Logic to a Logic 1, when given a stimulus at the 
input. Propagation delay from high to low (tpHL) specifies 
the amount of time required for a system's output to 
change from a Logic 1 to a Logic 0, when given a stimulus 
at the input (see Figure 5). 

When tpLH and tpHL differ in value, pulse width distortion 
results. Pulse width distortion is defined as |tpHL-tpLHl 



and determines the maximum data rate capability of a 
distortion-limited system. IVIaximum pulse width distortion 
on the order of 25-35% is typically used when specifying 
the maximum data rate capabilities of systems. The exact 
figure depends on the particular application (RS-232, PCM, 
T-1,etc.). 

The HCPL-5400 optocoupler offers the advantages of 
specified propagation delay (tpLH, tpHi). and pulse-width 
distortion (ItpLH-tpHil) over temperature, and power supply 
voltage ranges. 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5401 optocoupler is in compliance 
with MIL-STD-883, Revision C. Testing consists of 100% 
screening to Method 5004 and quality conformance inspec- 
tion to Method 5005. Details of these test programs may be 
found in Hewlett-Packard's Optoelectronics Designer's 
Catalog. 

See table below for specific electrical tests. 

PART NUMBERING SYSTEM 



Comfnerciai Product 


Class B Product 


HCPL-5400 


HCPL-5401 



Vcc = ±5.5 V 
Jcc_ ? 



Vdc= __ 
lo 3.0 V -r-O.OI/iF 



--Wv^llh 



CONDITIONS: 

If = 10 mA, Ice = 25 mA, 

lo = 25 mA, Ta = +125° C 



Figure 13. Operating Circuit for Burn-In and 
Steady State Life Tests 



GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

*Static tests at T^ = 25*^0 — sJqi, Vqh. Iqhh^ Veh> %i. >EH. hu hou ^CCH< ^ccz. hzu <ozh> Vr Vn< ^f-o 



Subgroup 2 

^Static tests at Ta = +125°C - Vol, Vqh. ^ohh. V^h. V^l, 1eh» ku 'ecu ^cch. ^cczt hzu hzH. Vb Vr 



Subgroup 3 

^Static tests at Ta ^ -SSX — Vqi,, Vqh, Iqhh. Veh> Veu ^eh. hu 'cci- hcH hcz. bzu 'ozh> Vb Vr 



Subgroup 4, 5, 6, 7, BA and 8B 

These subgroups are not applicable to this device type. 



Subgroup 9 

*S witching tests at Ta ^ 25^C — tpHi, tpLH. itpHL-tptHl- |CMh|, |CMl| 



Subgroup 10 

*Switching tests at Ta ~ +125^0 — tpHL- ^plh> ItpHrtptni 



Subgroup 11 

^Switching tests at Ta = -55^C — tpHu tptH, ItpHL-tpLHJ 



*LimJts and conditions per Electrical Characteristics. 
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%B 



HEWLETT 
PACKARD 



DUAL CHANNEL, 

HIGH SPEED, 

HERMETICALLY SEALED 

OPTOCOUPLER 


HCPL-5430 

HCPL-5431 

(883B) 



SCHEMATIC 




D- 



TRUTH TABLE 
(POSITIVE LOGIC) 



INPUT 


OUTPUT 


H 

L 


L 
H 



L>^^ 



Features 



NEW— MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 

MIL-STD-883 CLASS B TESTING 

HIGH SPEED GUARANTEED OVER 
TEMPERATURE 

75 ns MAXIMUM PROPAGATION DELAY 

35 ns MAXIMUM PULSE WIDTH DISTORTION 

HIGH COMMON MODE REJECTION — 
500 V//US GUARANTEED 

COMPATIBLE WITH TTL, STTL, LSTTL, AND 
HCMOS LOGIC FAMILIES 

HIGH POWER SUPPLY NOISE IMMUNITY 

500Vdc WITHSTAND TEST VOLTAGE 



Description 



The HCPL-5430 and HCPL-5431 units are dual channel 
hermetically sealed, high speed optocouplers. The products 
are capable of operation and storage over the full military 
temperature range and can be purchased as either a 
standard product (HCPL-5430) or with full MIL-STD-883 
Class Level B testing (HCPL-5431). Both products are in 
eight pin hermetic dual in-line packages. 

Each unit contains two channels, consisting of an AIGaAs 
light emitting diode optically coupled to an integrated high 






9>40 (0.370) 
~9.90 (0.390) ' 
7 6 5 



'\A/>f^ 



HP YYWI 

U.S.A. 

xxxxxxxxx- 



OUTLINE DftAWJNG 



7.37 fo.aso) 

7.87 (0.310) * 



- (>.,SUFFIX 

LETTCR} 
^TYPE 

(HCPI.-5430) 

{543i/8eaa) 



8.13 (0.320) 
MAX. 



0.aQ (0.008) 
0.36 (O.014) 



O.St {0.020) 



0.61 

(0.020)" 
MAX. 



fi 



t- 3.S1 (0.160) 
MAX. 



aiCE-i- 



I I* *l 



3.81 
(0.1B0} 
MIM. 



j: anode 1 it 

CATHODE 1 2\ 

CATHODE Z 3l 

ANODE 2 



2.28 (0.90) 
2.80 (0.110) 



12[-^ 






Isvcc 
^©-]7Vai 
Is)- 3^ ^02 
]5QND 



DIMENSIONS tN Mlt-UMETERS AND ONCHES) 



Applications 



• MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATION OF HIGH SPEED LOGIC SYSTEMS 

• COMPUTER-PERIPHERAL INTERFACES 

• ISOLATED BUS DRIVER (NETWORKING 
APPLICATIONS) 

• SWITCHING POWER SUPPLIES 

• GROUND LOOP ELIMINATION 

• HIGH SPEED DISK DRIVE I/O 

• DIGITAL ISOLATION FOR A/D, D/A 
CONVERSION 

• PULSE TRANSFORMER REPLACEMENT 

speed photon detector. This combination results in very 
high data rate capability. The detector has a threshold with 
hysteresis. The hysteresis provides typically 0.25 mA of 
differential mode noise immunity and minimizes the poten- 
tial for output signal chatter. 

The HCPL-5430 and HCPL-5431 are compatible with TTL, 
STTL, LSTTL, and HCMOS logic families. The 35 ns pulse 
width distortion specification guarantees a lOmBaud signal- 
ing rate at 125°C with 35% pulse width distortion. Figure 9 
shows a recommended circuit for reducing pulse width 
distortion and improving the signaling rate of the product. 

CAUTION: The small junction sizes intierent to the design 
of this bipolar component increases the component's sus- 
ceptibility to damage from electrostatic discharge (ESD). It is 
advised that normal static precautions be taken in handling 
and assembly of this component to prevent damage and/or 
degradation which may be induced by ESD. 



9-120 



Recommended Operating 
Conditions 



Parameter 


Symbol 


Iwin. 


Max. 


Units 


Power Supply Voltage 


Vcc 


4J5 


5.25 


Volts 


Input Current (High) 


^F(0^4) 


8 


10 


mA 


I Input Voltage (Low) 


Vf (OFF) 




0.7 


Volts 


fan Out (each channel) 


N 




5 


TTL Loads 



Absolute iviaximum Ratings 

Storage Temperature -65°C to +150°C 

Operating Temperature -55°C to +125°C 

Lead Solder Temperature 260°C for 10 s 

(1.6 mm below seating plane) 

Average Forward Current — Ifavg • 10 mA 

Peak Input Current— Ifpk 20 mAl""! 

Reverse Input Voltage — Vr 5V 

Supply Voltage — Vcc OV min., 7.0V max. 

Average Output Current — Iq . . • . -25 mA min., 25 mA max. 

Output Voltage — Vo -0.5 V min., 10 V max. 

Output Power Dissipation — Pq (per channel) 130 mW 

Total Package Power Dissipation Pd 400 mW 



Electrical Characteristics 



Ta = -55°C to 125°C, 4.75 V < Vcc ^ 5.25 V 8 mA < 1 p (qn) < 10 mA, \ 


/ < Vp (OFF) < 0.7 V, unless otherwise specified. 




Parameter 


Symbol 


Wlln, 


Typ.* 


Max, 


Units 


Test Conditions 


Figure 


Note 


Logic Low Output Voltage 


Vol 






0.5 


Volts 


tot ^ 8.0 mA (5 TTL Loads) 


1 


9 


Logic High Output Voltage 


VOH 


2.4 






Volts 


loH^' -4.0 mA 


2 


9 


Output Leakage Current 


hhH 






100 


M 


Vo = 5.25 V, Vp^ 0.7 V 




9 


Logic Low Supply Current 


ICCL 




38 


52 


mA 


Vcc -5,25 V 
Ve^OV 






Logic High Supply Current 


bCH 




34 


52 


mA 






Input Forward Voltage 


Vp 


to 


1.4 


1.85 


Volts 


Ip^lOmA 


4 


9 


Input Reverse Breakdown 
Voltage 


-Vr 


5.0 


70 




Volts 


Ir-IOM 




9 


Input-Output Insulation 
Leakage Current 


f|.o 






1 


mA 


45%RH,t = 5s, 

V|-o = 500Vdc,TA^25^C 




2,3 


Propagation Delay Time to 
Logic Low Output Level 


tpHL 




33 


75 


ns 


M^0N) = 9mA 


5,6,7 


4<9 


Propagation Delay Time to 
Logic High Output Level 


tpLH 




30 


65 


ns 


If (ON) -9 mA 


5,6,7 


4,9 


Pulse Width Distortion 


ItpHt-tptnl 




3 


35 


ns 


lp(0N) = 9niA 


5,6 


9 


Logic High Common Mode 
Transient Immunity 


ICMhI 


500 


3000 




V/ms 


Ta^25''C, lp==0 


8 


5,9 


Logic Low Common Mode 
Transient Immunity 


iCMtt 


500 


3000 




V/jus 


Ta = 25°C, lF = 8mA 


8 


5,9 



*AII typical values are at Vcc "" 5V, Ta = 25°C, Ip = 9 mA except where noted. 
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Typical Characteristics 


All typlcais Vcc = 


5V.Ta = 


25°C, If - 9 mA except where noted. 






Pmmneim 


$ymi3oi 


lyp. 


Units 


Test Conditions 


Figure 


Note 


Input Current Hysteresis 


Mys 


0.25 


mA 


Vcc-5V . 


3 




Input DJode Temperature Coefficient 




~t11 


mWC 


If ^ 10 mA 


4 




fnpyt*Output Resistance 


Ri-o 


1012 


ohms 


V}-o == 600 VDC 




2 


Input-Output Capacitance 


Ci-o 


0.6 


PF 


f=1MH2,V|»o-0Vdc 




2 


Input Capacitance 


CjN 


15 


pf 


f«1IV1H2,Vo = 0V, 

Pins 1 and 2, Pins 3 and 4 






Input-Input Capacitance 


Cm 


13 


pF 


f^lMHz^Vp'^OV 




B 


Input*] nput Leakage Current 


In 


0.5 


nA 


Vh = 500VDC,46%RH 




8 


Input*} nput Resistance 


Rh 


1012 


ohms 


V|.| ^ 500 VDC 




8 


Logic Low Short Circuit Output Current 


hsi 


66 


mA 


Vo == Vcc ^ 5.25 V, If =^ 10 mA 




6,9 


Logic High Short Circuit Output Current 


hSH 


-50 


mA 


Vgc ^ 5.25 V Ip ^ mA, Vo == QND 




6,9 


Output Rise Time (10-90%) 


. tr 


16 


ns 




5 




Output Fail Time (90-10%) 


tf 


10 


ns 




5 




Power Supply Noise Immunity 


PSNI 


0.5 


"^P'P 


48Hz<fAC^50IV5Hz 




7 



Notes: 

1. Not to exceed 5% duty factor, not to exceed 50/xsec pulse width. 

2. Device considered a two terminal device: pins 1-4 shorted together, and pins 5-8 shorted together. 

3. This is momentary withstand test, not an operating condition. 

4. tpHL propagation delay is measured from the 50% level on the rising edge of the input current pulse to the 1.5 V level on the falling 
edge of the output pulse. The tpLH propagation delay is measured from the 50% level on the falling edge of the input current pulse 
to the 1.5 V level on the rising edge of the output pulse. 

5. CMh is the maximum slew rate of common mode voltage that can be sustained with the output voltage in the logic high state 
(Vq (miN) > 2.0V). CM|_ is the maximum slew rate of common mode voltage that can be sustained with the output voltage in the logic 
low state (Vo(MAX)< 0.8 V). 

6. Duration of output short circuit time not to exceed 10 ms. 

7. Power Supply Noise Immunity is the peak to peak amplitude of the ac ripple voltage on the Vqc line that the device will withstand 
and still remain in the desired logic state. For desired logic high state, Voh(min) > 2.0 V, and for desired logic low state, Vol(MAX) < 
0.8 volts. 

8. Measured between pins 1, 2 shorted together and pins 3, 4 shorted together 

9. Each channel. 
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lOL- LOGIC LOW OUTPUT CURRENT - mA 



-2 -4 -6 -8 -10 

lOH - LOGIC HIGH OUTPUT CURRENT - mA 



Figure 1. Typical Logic Low Output Voltage 
vs. Logic Low Output Current 



Figure 2. Typical Logic IHigh Output Voltage 
vs. Logic High Output Current 
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Ta - 25 'C 




fOH - 


-4 mA 




























1 










t lot "8mA 






^. 1 



1UUU 


i 

If 










'[Jf 


/ 


/ , 


f 








V 




0.1 




'/ 




0.01 




/ i 


i 







1.0 



1.5 



If- INPUT CURRENT -mA 

Figure 3. Typical Output Voltage vs. Input Forward Current 



Vf - FORWARD VOLTAGE - VOLTS 

Figure 4. Typical Diode Input Forward Current Characteristic 



INPUT 
MONITORINGO 
NODE 




:±- THE PROBE AND JIG CAPACITANCES ARE REPRESENTED BY 
~ Ci AND C2. 

ALL DIODES ARE ECG 519 OR EQUIVALENT. 



INPUT 
If 



OUTPUT 
Vo 



-J- 



90% 

10% 



90% 

10%- 



— 50% If (ON) 
— tpHL 



^' 







Vcq 

Ct* 


)niA 

ttgv 
30 pF 
















tPHL, 






^ 






"^tH 




r- 


—■ 






PWD 



I! 



-25 



35 



95 



125 



Figure 5. Test Circuit for tp[.H> tpHL> ^r, and tf 



Ta -temperature -°c 
Figure 6. Typical Propagation Delay vs. Ambient Temperature 

HCPL-5430 



0.01 /iF* OUTPUT Vo 
- O MONITORING 
NODE 





Ta-25*C 






\tf«L 








tptH 


















.-Tk 



9 10 11 12 

If - INPUT FORWARD CURRENT -mA 



Figure 7. Typical Propagation Delay vs. Input Forward Current 



SWITCH AT B: If = 8 mA 

•TOTAL LEAD LENGTH < 10 mm FROM DEVICE UNDER TEST. 
**SEEN0TE5. 
tCL IS APPROXIMATELY 15 pF, WHICH INCLUDES PROBE AND 
STRAY WIRING CAPACITANCE. 

Figure 8. Test Diagram for Common Mode Transient 
Immunity and Typical Waveforms 
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Applications 

Vcci=5 V — 



100 pF 



DATA 
IN A " 



TOTEM POLE 
OUTPUT GATE < 
(e.g. 54AS1000) 



lion 133 n ^ 

AAA^ — A— VVV-A — n 



DATA 
IN A "" 







''I L_4g^ 



w 



Figure 9. Recommended HCPL-5430 Interface Circuit 




DATA 
IN A 



STTL 

OPEN COLLECTOR< 
OUTPUT GATE 
(e.g. 54S05) 



DATA 
IN A 




■^J^^^^KI 



i-T 



s5^^*^M 



-Vcc2=+5 V 




Figure 10. Alternative HCPL-5430 Interface Circuit 



Data Rate and Pulse-Width 
Distortion Definitions 

Propagation delay is a figure of merit wliicln describes tlie 
finite amount of time required for a system to translate 
information from input to output wiien siiifting logic levels. 
Propagation delay from low to high (tpLh) specifies the 
amount of time required for a system's output to change 
from a Logic to a Logic 1, when given a stimulus at the 
input. Propagation delay from high to low (tpHi) specifies 
the amount of time required for a system's output to 
change from a Logic 1 to a Logic 0, when given a stimulus 
at the input (see Figure 5). 



When tpLH and tpHL differ in value, pulse width distortion 
results. Pulse width distortion is defined as ItpHL-tpLhl 
and determines the maximum data rate capability of a 
distortion-limited system. IVIaximum pulse width distortion 
on the order of 25-35% is typically used when specifying 
the maximum data rate capabilities of systems. The exact 
figure depends on the particular application (RS-232, PCM, 
T-1,etc.). 

The HCPL-5430 optocoupler offers the advantages of 
specified propagation delay (tpLH, tpHi). and pulse-width 
distortion (|tpLH-tpHLl) ower temperature and power supply 
voltage ranges. 
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MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5431 optocoupler is in compliance 
with MIL-STD-883, Revision C. Testing consists of 100% 
screening to Method 5004 and quality conformance inspec- 
tion to Method 5005. Details of these test programs may 
be found in Hewlett-Packard's Optoelectronics Designer's 
Catalog. 

See table below for specific electrical tests. 



PART NUMBERING SYSTEM 



Cominerciai Product 


Class B Product 


HCPL-5430 


HCPL-5431 




CONDITIONS: Ip = 10 mA, Ice = 48 mA, 
io = 25mA, Ta = +125°C 



GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Figure 11. Operating Circuit for Burn-In and 
Steady State Life Tests 



Subgroup 1 

*Statfc tests at Ta = 25*^0 — Vpb Voh> <qhh. hey ^cch> Vf> Vr. h-o 



Subgroup 2 

^Static tests at Ta ^ +125^C — Vol. Vqh^ 'ohh- hch 'cch V^, V^ 



Subgroup 3 

*Static tests at Ta - -aS'^C — Vpu Voh> hm> 'ccb bcH. Vr Va 



Subgroup 4, 5, 6, 7, 8A and 8& 

These subgroups are not applicable to th{5 device type. 



Subgroup 9 

^Switching tests at Ta - 25'*C — tpHu. tptn. ItpHL'tptn |. |CMh | , |CMt 1 



Subgroup 10 

^Switching tests at Ta " -H^S^C — tpHt, tpLH. |tpHt~tpLHi 



Subgroup 11 

^Switching tests at Ta - -55°C — tpHb ^plh. ItpHrtptH I 



*Limits and conditions per Electrical Characteristics. 
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(Vl 



HEWLETT 
PACKARD 



LOW INPUT CURRENT, 

HIGH GAIN, HERMETICALLY 

SEALED OPTOCOUPLER 



HCPL-5700 

HCPL-5701 

(883B) 



Schematic 




Features 



NEW— MANUFACTURED AND TESTED ON A MIL- 
STD-1772 CERTIFIED LINE 

HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

PERFORMANCE GUARANTEED OVER -55° C TO 
+125°C AMBIENT TEMPERATURE RANGE 

MIL-STD-883 CLASS B TESTING 

6N138, 6N139 AND 6N140A OPERATING 
COMPATIBILITY 

LOW INPUT CURRENT REQUIREMENT - 0.5 mA 

HIGH CURRENT TRANSFER RATIO — 
1500% TYPICAL 

LOW OUTPUT SATURATION VOLTAGE - 
0.11V TYPICAL 

500 Vdc WITHSTAND TEST VOLTAGE 

HIGH COMMON MODE REJECTION 

LOW POWER CONSUMPTION 

HIGH RADIATION IMMUNITY 



Description 



The HCPL-5700 and 5701 units are hermetically sealed, 
low input current, high gain optocouplers. The products 
are capable of operation and storage over the full military 
temperature range and can be purchased as either a 
standard product (HCPL-5700) or with full MIL-STD-883 
Class Level B testing (HCPL-5701). Both products are in 
eight pin hermetic dual in-line packages. 

Each unit contains an AIGaAs light emitting diode which is 
optically coupled to an integrated high gain photon detec- 
tor. The high gain output stage features an open collector 
output providing both lower output saturation voltage and 




tJtiVJENSIOMS m MILUM6TEBS AND OWCHES) 



Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• TELEPHONE RING DETECTION 

• MICROPROCESSOR SYSTEM INTERFACE 

• EIARS-232-C LINE RECEIVER 

• LEVEL SHIFTING 

• DIGITAL LOGIC GROUND ISOLATION 

• CURRENT LOOP RECEIVER 

• ISOLATED INPUT LINE RECEIVER 

• SYSTEM TEST EQUIPMENT ISOLATION 

• PROCESS CONTROL INPUT/OUTPUT ISOLATION 

higher signaling speed than possible with conventional 
photo-darlington optocouplers. 

The supply voltage can be operated as low as 2.0 V with- 
out adversely affecting the parametric performance. 

The HCPL-5700 and HCPL-5701 have a 200% minimum 
CTR at an input current of only 0.5 mA making them ideal 
for use in low input current applications such as MOS, 
CMOS, low power logic interfaces or line receivers. Com- 
patibility with high voltage CMOS logic systems is assured 
by the 18 V Vcc, Voh current and the guaranteed maxi- 
mum output leakage current at 18 V. The shallow depth 
and small junctions offered by the 10 process provides 
better radiation immunity than conventional phototransistor 
optocouplers. 

Upon special request, the following device selections can 
be made: OTR minimum of 300% to 600% at 0.5 mA, lower 
drive currents to 0.1 mA, and lower output leakage current 
levels to 100 mA. 
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Recommended Operating 
Conditions 



Pai^imeter 


Symbol 


Min. 


Max. 


lits 


Input Voltage, Low 
Level 


Vfl 




OJ 


V 


Average Input Current 
; High Level 


IFH 


pO.5 


5 


mA 


Supply Vgliige 


Vcc 


2.0 


18 


V 



Absolute Maximum Ratings 

storage Temperature -SS^C to+ISCC 

Operating Temperature -55°Cto+125°C 

Lead Solder Temperature 260" C for 10 sec. 

(1 .6 mm below the seating plane) 

Output Current lo 40 mA 

Output Voltage Vo -0.5Vto20VMI 

Supply Voltage Vcc -0.5 to 20 vni 

Output Power Dissipation 50 mWl2) 

Peak Input Current 8 mA 

Reverse Input Voltage, Vr 5 V 



Electrical Characteristics ta=-55 


'0 to 125°C, unless otherwise specified 






Parameter 


Symbol 


Min. 


m^ 


Max, 


uii 


TefWiiiili 


Rg- 


Note 


Current Transfer Ratio 


CTR 


200 
200 
200 


1000 
500 




% 
% 
% 


If ^ 0.5 mA, Vo - 0.4 ^, Vcc ^ 4.5 V 
If =^ 1 .6 mA, Vo ^ 0.4 V. Vcc = 4.5 V 
If - 5 mA, Vo = 0.4 V, Vcc == 4,S V 


3 


3 


Logic Low Output Voltage 


Vol 




0,11 
0.13 
0.16 


0.4 
0.4 
0.4 


V 
V 
V 


If = 0-5 mA, lo ^ 1 .0 mA, Vcc = 4.5 V 
If == 1 .6 mA. lo = 3.2 mA, Vcc*^ 4.5 V 
If ^ 5,0 mA, lo - 10 mA. Vcc = 4.5 V 


2 




Logic High Output Current 


Ion 




0.001 


250 


^A 


Vf = 07V,Vo = Vcc = 18V 






Logic Low Supply Current 


ICCL 




1.0 


2.0 


mA 


lF==1.6mA, Vcc = 18V 


4 




Logic High Supply Current 


ICCH 




0.001 


7.5 


^A 


lFi = 0.Vcc-18V 






Input Forward Voltage 


Vf 


1.0 


1.3 


1.6 


V 


lp=^1,6mA,TA-25^C 


1 




{nput Reverse Breakdown 
Voltage 


BVa 


5 






V 


\n = 10 mA 






Input-Output Insulation 
Leakage Current 


ll-O 






1.0 


^A 


45% Relative Humidity, Ta ^ 25^ C 
t=^5sec,Vi-o = 500Vdc 




4.5 


Propagation Delay 
Time to Logic High 
At Output 


tPLH 




17 


185 


MS 


If ^ 0.5 mA, Rt ^ 4.7 kli, Vcc = 5 V 


7,8 




14 


115 


MS 


If ^ 1.6 mA, Rl = 2.2 ka Vcc ^ 5 V 


7.8 




8 


60 


JUS 


If - 5,0 mA, Ri - 680 n, Vcc = 5 V 


7,8 




Propagation Delay 
Time to Logic Low 
At Output 


tPHl 




10 


185 


MS 


If « 0.6 mA. Rl ^ 4.7 ka, Vcc == 5 V 


7.B 




5 


30 


M5 


If ^ 1 .6 mA, Ri. ^ 2.2 kO, Vcc = 6 V 


7,8 




2 


12 


fi& 


If = 5.0 mA, Rl = 680 a Vcc =^ 5 V 


7.8 




Common Mode Transient 
Immunity At Logic High 
Level Output 


iCMHJ 


500 


>2000 




VZ/iS 


If == 0, Rl = 2.2 kO 

iVcMi - 50 Vp.p, Vcc - 5.0 V, Ta - 25^C 


9,10 


6.8 


Common Mode Transient 
Immunity At Logic Low 
Level Output 


IOMlI 


500 


>1000 




V/mS 


lF = 1.6mA,RL==2.2kn 

1 VcMl - 50 Vp.p, Vcc == 5.0 V, Ta = 25^ C 


9,10 


7,8 



*AII typical values are at Vcc = 5 V, Ta = 25° C. 



Typical Characteristics 



Ta = 25°C, Vcc = 5V 



Parameter 


Symbol 


Typ. 


Units 


Tes< Conditions 


F!g. 


Note 


Resistance (Input-Output) 


Rj-O 


10^2 


a 


V}-o ^ 500 Vdc 




9 


Capacitance (Input-Output) 


Ci«o 


2.0 


p^ 


f = 1 MHe 




9 


Temperature Coefficient 
of Forward Voltage 


ATa 


--15 


mV/ 


If ^ 1.6 mA 






Input Capacitance 


Qn 


15 


PF 


f-1MHz,VF-0 







NOTES: 

1. GND Pin should be the most negative voltage at the detector side. Keeping \Jqq 
as low/ as possible, but greater than 2.0 V, will provide lowest total Iqh over 
temperature. 

2. Output power is collector output power plus one half of total supply power. 

3. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, 
\q, to the forward LED input current, Ip, times 100%. 

4. Device considered a two-terminal device. Pins 1 through 4 are shorted together 
and pins 5 through 8 are shorted together. 

5. This is a momentary withstand test, not an operating condition. 

6. CMh is the maximum tolerable common mode transient such that the output will 
, remain in a high logic state (i.e. Vq > 2.0 V). 



. CM|_ is the maximum tolerable common mode transient such that the output will 
remain in a low logic state (i.e. Vg < 0.8 V). 

. In applications where dV/dt may exceed 50,000 V//iS (such as a static discharge) a 
series resistor, Rqq, is recommended to protect the detector IC from destruc- 
tively high surge currents. The recommended maximum value is 

Rcc " — kn. 

^^ 0.15lp(mA) 

Measured between the LED anode and cathode shorted together and pins 5 
through 8 shorted together. 
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Figure 1 . Input Current vs. Forward 
Voltage. 




Vo -OUTPUT VOLTAGE (V) 

Figure 2. Normalized DC Transfer 
Characteristics. 
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CTR AT Jf« 0.5 mA 
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Figures. Normalized Current Transfer 
Ratio vs. Input Forward 
Current. 
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If - INPUT FORWARD CURRENT (mA) 

Figure 4. Normalized Supply Current 
vs. Input Forward Current. 
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Figure 5. Propagation Delay to Logic 
Low vs. Input Pulse Period. 
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Figure 6. Propagation Delay vs. 
Temperature. 
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Figure 7. Propagation Delay vs. Input 
Forward Current. 
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Figure 8. Switching Test Circuit 




s: 









SWITCH AT B: If = 1.6 mA 

Figure 9. Test Circuit for Transient 

*See Note 8 



PULSE GEN. 

Immunity and Typical Waveforms 



200 400 600 800 1000 1200 

VcM - COMMON MODE TRANSIENT AMPLITUDE (V) 

Figure 10. Common Mode Transient 
Immunity vs. Common 
IVIode Transient Amplitude 
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MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5701 optocoupler is in com- 
pliance with MIL-STD-883, Revision C. Testing consists of 
100% screening to Method 5004 and quality conformance 
inspection to Method 5005. Details of these test programs 
may be found in Hewlett-Packard's Optoelectronics De- 
signer's Catalog. 

See table below for specific electrical tests. 



PART NUMBERING SYSTEM 



Commercldt Product 


Cias$ B Product 


HOPL-570D 


HCPL-57P1 



1.71V 



-VA — 



Vcc +18 V 
Q 



VDC + 1.4V 



..v\\-J 



CONDITIONS: If - 5 mA 
Id " 10 mA 



Figure 11. Operating Circuit for Burn-In and Steady State Life 
Tests 



GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Suljgroup 1 

*Static tests at Ta =^ 26°C — loH, Vol, icci» fccH, CTR, Vf, BVa and i|.o 



Subgroup 2 

*Static tests at Ta - ~H125^C — Ion, Vol, Iccl. Icch, BVb and CTR 



Symbol 



Min. 



Max. 



Units 



Test Conditions 



Vf 



IB 



l|r=== 1,6 mA 



Subgroup 3 

*Stattc tests at Ta - "^5** C — foH* Vol, Iccl, Icch. BVr and CTR 



Symbol 



Min. 



Max. 



Units 



Test Conditions 



Vf 



1,8 



Ip^ 1.6 mA 



Subgroup 4, 5, 6, 7, 8A and 8B 

These subgroups are not applicable to this device type. 



Subgroup 9 

*S witching tests atTA = 25°C-tpLHi. tpHLi» Wh2» ^phlZ' ^PLHOr tpHLS. CMh and CM|„ 



Subgroup 10 

^Switching tests at Ta = +125^C -tptni* tpHLv ^plhz, tpHL2> Kh3, tpHL3 



Subgroup It 

^Switching tests at Ta - --56^0 - tp^ni. ^phll tptn^ tpHL2» ^Pim, tpHis 



*Limits and conditions per Table H. 
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m 



HEWLETT 
PACKARD 



DUAL CHANNEL 

LOW INPUT CURRENT, 

HIGH GAIN, HERMETICALLY 

SEALED OPTOCOUPLER 



HCPL-5730 

HCPL-5731 

(883B) 




Features 



NEW — MANUFACTURED AND TESTED ON A MIL- 

STD-1772 CERTIFIED LINE 

HERMETICALLY SEALED 8 PIN DUAL IN-LINE 

PACKAGE 

PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 
MIL-STD-883 CLASS B TESTING 

HCPL-2730/2731 AND 6N140A OPERATING 
COMPATIBILITY 

LOW INPUT CURRENT REQUIREMENT - 0.5 mA 

HIGH CURRENT TRANSFER RATIO - 

1500% TYPICAL 

LOW OUTPUT SATURATION VOLTAGE - 

0.11 V TYPICAL 

500 Vdc WITHSTAND TEST VOLTAGE 

HIGH COMMON MODE REJECTION 

LOW POWER CONSUMPTION 

HIGH RADIATION IMMUNITY 



Description 



The HCPL-5730 and HCPL-5731 units are dual channel, 
hermetically sealed, low input current, high gain opto- 
couplers. The products are capable of operation and 
storage over the full military temperature range and can be 
purchased as either a standard product (HCPL-5730) or 
with full MIL-STD-883 Class Level B testing (HCPL-5731). 
Both products are in eight pin hermetic dual in-line 
packages. 

Each unit contains two independent channels, consisting 
of an AIGaAs light emitting diode optically coupled to an 
integrated high gain photon detector. The high gain out- 
put stage features an open collector output providing both 
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Applications 



• MILITARY/HIGH RELIABILITY SYSTEMS 

• TELEPHONE RING DETECTION 

• MICROPROCESSOR SYSTEM INTERFACE 

• EIA RS-232-C LINE RECEIVER 

• LEVEL SHIFTING 

• DIGITAL LOGIC GROUND ISOLATION 

• CURRENT LOOP RECEIVER 

• ISOLATED INPUT LINE RECEIVER 

• SYSTEM TEST EQUIPMENT ISOLATION 

• PROCESS CONTROL INPUT/OUTPUT ISOLATION 

lower output saturation voltage and higher signaling 
speed than possible with conventional photo-darlington 
optd&ouplers. 

The supply voltage can be operated as low as 2.0 V with- 
out adversely affecting the parametric performance. 

The HCPL-5730 and HCPL-5731 have a 200% minimum 
CTR at an input current of only 0.5 mA making them ideal 
for use in low input current applications such as MOS, 
CMOS, low power logic interfaces or line receivers. Com- 
patibility with high voltage CMOS logic systems is assured 
by the 18 V Vcc, VoH current and the guaranteed maxi- 
mum output leakage current at 18 V. The shallow depth 
and small junctions offered by the 10 process provides 
better radiation immunity than conventional phototransistor 
optocouplers. 

Upon special request, the following device selections can 
be made: CTR minimum of 300% to 600% at 0.5 mA, lower 
drive currents to 0.1 mA, and lower output leakage current 
levels to 100 /lA- 
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Recommended Operating 
Conditions 



Parameter 


^SymliiP 


Wlln, 


Max. 


UnUs 


Input Voitage, Low 
Level (Each Channel) 


Vfl 




0.7 


V 


Average Input Current 
High Level (Each Channel) 


1 IFH::::/"^ 


li 


5 


mA 


Supply Volti^e 


Ice ■■■ 


2.0 


18 


V 



Electrical Characteristics 



Absolute Maximum Ratings 

Storage Temperature -65° C to +1 50° C 

Operating Temperature -55°C to+125°C 

Lead Solder Temperature 260°Cfor 10 sec. • 

(1.6 mm below the seating plane) 

Output Current lo (Each Channel) 40 mA 

Output Voltage Vo (Each Channel) -0.5 V to 20 VH] 

Supply Voltage Vcc -0.5 to 20 VI1] 

Output Power Dissipation (Each Channel) 50 mW[2] 

Peak Input Current (Each Channel) 8 mA 

Reverse Input Voltage, Vr (Each Channel) 5 V 



Ta = -55° C to 125°C, unless otherwise specified 



«mmetef 


Symbol 


Mirt. 


typ/ 


Max. 


Units 


Test Conditions 


«g. 


Nofe 


Current Transfer Ratio 


CTR 


200 
200 
200 


1500 
1000 
500 




% 
% 
% 


If - 0,5 mA, Vo = 0.4 V, Vcc =^ 4.5 V 
If = 1.6 mA, Vo ~ 0,4 V, Vcc = 4.5 V 
If ^ 5 mA, Vo - 0.4 V, Vcc ^ 4.5 V 


3 


3,4 


Logic Low Output Voltage 


Vol 




0.11 
0.13 
0.16 


0.4 
0.4 
0.4 


V 
V 
V 


If = 0.5 mA, io ^ 1.0 mA, Vcc = 4.5 V 
If ^ 1.6 mA, lo = 3.2 mA, Vcc ^ 4.5 V 
If = 5.0 mA, lo ~ 10 mA. Vcc ^ 4.5 V 


2 


3 


Logic High Output Current 


lOHX 
lOH 




0,001 


250 


M 


Vf = OJ V <Channel Under Test) 
If ~ 6 mA (Other Channel) 
Vo == Vcc = 18 V 




3,5 


Logic Low Supply Current 


ICCL 




1.0 


4 


mA 


l|?l = if^ « 1 .6 mA 
Vcc^lSV 


4 




Logic High Supply Current 


ICCH 




0.001 


15 


M 


ln-lF2^0 
Vcc ^ 18 V 






Input Forward Voltage 


Vf 


1.0 


1.3 


1.6 


V 


lF^1.6mA,TA^25'*C 


1 


3 


Input Reverse Breakdown 
Voltage 


8Vr 


5 






V 


lR = 10iitA 




3 


Input-Output Insulation 
Leakage Current 


ll-O 






1.0 


juA 


45% Relative Humidity, Ta = 25^ C 
t =^ 6 sec, Vi-o ^^^ 500 Vdc 




6,12 


Propagation Delay 
Time to Logic High 
At Output 


tPLH 




n 


165 


JUS 


If - 0,6 mA, Bt ^ 4.7 ka Vcc ^ 5 V 


7,8 


3 


14 


115 


fxS 


If ^ 1.6 mA, Rl ^ 2.2 kO, Vcc = 5 V 


7,8 


3 


8 


60 


MS 


If ~ 5.0 mA, Bl ^ 680 0, Vcc ==^ 5 V 


73 


3 


Propagation Delay 
Time to Logic Lov^ 
At Output 


tPHL 




10 


186 


{iS 


If ^ 0.6 mA, Rl - 4.7 kO, Vcc ^ 5 V 


7,8 


3 


5 


30 


At5 


If » 1.6 mA, Rl ^ 2.2 KO, Vcc * 5 V 


73 


3 


2 


12 


fxS 


If ^ 5.0 mA, Rl - 680 0, Vcc == 5 V 


7,8 


3 


Common Mode Transient 
Immunity At Logic High 
Level Output 


IomnI 


500 


>aooo 




V/fi$ 


If = 0, RL^2.2ka 

i VcMl - 50 Vp,p, Vcc - 5.0 V. Ta ^ 25^* C 


9,10 


3 
9,11 


Common Mode Transient 
Immunity At Logic Low 
Level Output 


IcmlI 


500 


>1000 




V/ms 


lF = 1.6mA, RL"2.2kn 

1 VcMi = 50 Vp^p, Vcc = 5.0 V, Ta - 25'' C 


9,10 


3 

10,11 



*AII typical values are at Vcc = 5 V, Ta = 25*0. 



Typical Characteristics ta = 25»c, vcc = 5 v 



Parameter 


Symbol 


Typ. 


Units 


Teat Coiidltion$ 


ri9. 


Hot^ 


Resistance (Input-Output) 


Rl~0 


10^2 


a 


Vi^o = 500 Vdc 




3,7 


Capacitance (Input-Output) 


Ci-0 


2.0 


pF 


f^l MHz 




3,7 


Input-Input Insulation 
Leakage Current 


N»l 


0.5 


nA 


45% Relative Humidity, Vw = 500 Vdc 
TA'=*25°C,t-^5s. 




8 


Resistance (Input-Input) 


Rw 


W^ 


n 


Vm^ 500 Vdc 




8 


Capacitance (Input-Input) 


Cki 


1.3 


pF 


f^l MHz 




8 


Temperature Coefficient 
of Forward Voltage 


AVf 
ATa 


-1.5 


mV/ 


If ^ 1.6 mA 




3 


Input Capacitance 


CiN 


15 


PF 


f-1 MHz,Vf-0 




3 
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NOTES: 

1. GND Pin should be the most negative voltage at the detector side. Keeping Vqq 
as low as possible, but greater than 2.0 V, will provide lowest total Iqh over 
temperature. 

2. Output power is collector output power plus one half of total supply power. 

3. Each channel 

4. CURRENT TRANSFER RATIO is defined as the ratio of output collector current, 
Iq, to the forward LED input current, Ip, times 100%. 

5. Iqhx '^ ^^^ leakage current resulting from channel to channel optical crosstalk. 
Vp = 0.7 V for channel under test. 

6. Device considered a two-terminal device: Pins 1 through 4 are shorted together 
and pins 5 through 8 are shorted together. 

7. Measured between the LED anode and cathode shorted together and pins 5 
through 8 shorted together. 



8. Measured between adjacent input pairs shorted together, i.e. between pins 1 and 
2 shorted together and pins 3 and 4 shorted together. 

9. CMh is the maximum tolerable common mode transient such that the output will 
remain in a high logic state (i.e. Vq > 2.0 V). 

IO.CMl is the maximum tolerable common mode transient such that the output will 
remain in a low logic state (i.e. Vq < 0.8 V). 

11. In applications where dV/dt may exceed 50,000 V//iS (such as a static discharge) a 
series resistor, Rqq, is recommended to protect the detector IC's from destruc- 
tively high surge currents. The recommended niaximum value is 



"CC ' 



IV 



: kn. 



0.3lp(mA) 
12.This is a momentary withstand test, not an operating condition. 
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Figure 1. Input Current vs. Forward Voltage. 



Figure 2. Normalized DC Transfer 
Characteristics. 



Figure 3. Normalized Current Transfer Ratio 
vs. Input Forward Current. 





If - INPUT FORWARD CURRENT (mA) 
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- INPUT PULSE PERIOD (ms) 
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Figure 4. Normalized Supply Current vs. 
Input Forward Current. 
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Figure 5. Propagation Delay to Logic Low 
vs. input Pulse Period. 



Figure 6. Propagation Delay vs. 
Temperature. 



If - INPUT FORWARD CURRENT (mA) 

Figure 7. Propagation Delay vs. input 
Forward Current. 
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Figure 8. Switching Test Circuit. 




= Cl «15pF 
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SWITCH AT B: Ic = 1.6mA .^ ., ,, 

P 'See Note 11. 

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 



^ 



Vcc « 5 V 
Mh *1.6fnA 
Rl » 2.2 kR 



200 400 600 800 1000 1200 

VcM - COMMON MODE TRANSIENT AMPLITUDE (V) 

Figure 10. Common Mode Transient 
Immunity vs. Common 
IVIode Transient Amplitude. 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5731 optocoupler is in com- 
pliance with i\/llL-STD-883, Revision C. Testing consists of 
100% screening to IVletliod 5004 and quality conformance 
inspection to Method 5005. Details of these test programs 
may be found in Hewlett-Packard's Optoelectronics De- 
signer's Catalog. 

See table below for specific electrical tests. 
PART NUMBERING SYSTEM 



1.71 V I WV-^ 

_±|i|p_4 — vv\ — 



CONDITIONS: Ip = 5 mA 
lo = 10mA 



:+18VO 

-:r-^ 



9 Voc +1-4 V 



0.01 /jF 

vw-< 



■±: Ta=+125'C 



Figure 11. Operating Circuit for Burn-in and 
Steady State Life Tests. 



Commercial Product 


Class B Product 


HCPL~$730 


HCPL-5731 



GROUP A - ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

*Statlc tests at Ta - 25*C - Ioh- bhx. Vql. hcu hcH* CTR, Vp, BVr and U.q 



Subgroup 2 

^Static tests at Ta = +125° C — foH. Iohx, Vol, Iccl. Icch, BVr and CTR 



Symbol 



Mln. 



Max. 



Units 



Test Conditions 



Vf 



1.8 



lp = 1.6 mA 



Subgroup 3 

'*Stattc tests atTA ==-55°C — foH. Iohx, Vol, Iccl, Icch. BVr and CTR 



Symbol 



Win. 



Max. 



Units 



Test Conditions 



1.8 



lp= 1.6 mA 



Subgroup 4, 5, 6, 7, 8A and 8B 

These subgroups are not applicable to this device type. 



Subgroup 9 

*Swltching tests at Ta = 25°C - tpLHi. tpHLi^ HHa. tpHL2» ¥lh3, tpHL3. CMh and CMl 



Subgroup 10 

^Switching tests at Ta ^ +125°C - tptni. tpHLi. tpLHS, tpHLS^ tpLH3. ^phls 



Subgroup 11 

^Switching tests at Ta ~ -55^C - tp^ni, tpHu, tptH2. tpHU. Khs. tpHL3 



*Limits and conditions per Table II. 
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Itel 



HEWLETT 
PACKARD 



AC/DC TO LOGIC 

INTERFACE 

HERMETICALLY SEALED 

OPTOCOUPLER 


HCPL-5760 

HCPL-5761 

(883B) 




SCHEMATIC 

T 



n 




Features 

• MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

• HERMETICALLY SEALED 8 PIN DUAL IN-LINE 
PACKAGE 

• PERFORMANCE GUARANTEED OVER -55°C TO 
+125*0 AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• AC OR DC INPUT 

• PROGRAMMABLE SENSE VOLTAGE 

• HYSTERESIS 

• LOGIC COMPATIBLE OUTPUT 

• HCPL-3700 OPERATING COMPATIBILITY 

• SOOVdc WITHSTAND TEST VOLTAGE 

• THRESHOLDS GUARANTEED OVER 
TEMPEPiATURE 

• THRESHOLDS INDEPENDENT OF 
LED CHARACTERISTICS 

Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• LIMIT SWITCH SENSING 

• LOW VOLTAGE DETECTOR 
•AC/DC VOLTAGE SENSING 

• RELAY CONTACT MONITOR 

• RELAY COIL VOLTAGE MONITOR 

• CURRENT SENSING 

• MICROPROCESSOR INTERFACING 

• TELEPHONE RING DETECTION 



AC/OC 
POWSR 



J 



^ 



OUTLINE DRAWING 




DIMENSIONS l^f WfUfMETftES AND {INCHES) 



Description 



The HCPL-5760 and HCPL-5761 units are hermetically 
sealed, voitage/current threshold detection optocouplers. 
The products are capable of operation and storage over the 
full military temperature range and can be purchased as 
either a standard product (HCPL-5760) or with full MIL- 
STD-883 Class Level B testing (HCPL-5761). Both products 
are in eight pin hermetic dual in-line packages. 

Each unit contains an AIGaAs light emitting diode (LED), a 
threshold sensing input buffer IC, and a high gain photon 
detector to provide an optocoupler which permits adjustable 
external threshold levels. The input buffer circuit has a 
nominal turn on threshold of 2.5 mA (I jh+) and 3.6 volts 
(\/th+)- The addition of one or more external attenuation 
resistors permits the use of this device over a wide range of 
input voltages and currents. Threshold sensing prior to the 
LED and detector elements minimizes effects of different 
optical gain and LED variations over operating life (CTR 
degradation). Hysteresis is also provided in the buffer for 
extra noise immunity and switching stability. 

The buffer circuit is designed with internal clamping diodes 
to protect the circuitry and LED from a wide range of over- 
voltage and over-current transients while the diode bridge 
enables easy use with ac voltage input. 

The HCPL-5760/1, by combining several unique functions 
in a single package, provides the user with an ideal 
component for computer input boards and other applica- 
tions where a predetermined input threshold optocoupler 
level is desirable. 

The high gain output stage features an open collector 
output providing both TTL compatible saturation voltages 
and CMOS compatible breakdown voltages. 
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Recommended operating 
conditions 



Parameter 


Symbol 


Mtn. 


Max. 


Units 


Power Supply Voltage 


Vcc 


3.0 


18 


Volts 


Operating Frequ|ncyn3 


L. 





10 


KH^ 



Absolute Maximum Ratings 

Storage Temperature -65°C to +150°C 



Operating Temperature -55°C to +125°C 

Lead Solder Temperature 260°C for 10 s[2] 

Average Input Current — I|n ISmAl^l 

Surge Input Current— Iin.sg • 140 mAl^-^] 

Peak Transient Input Current — I in,pk 500 mAl^'"^] 

input Power Dissipation — P|n 195 mW(5] 

Total Package Power Dissipation — Pd 225 mW 

Output Power Dissipation — Pq 50 mW 

Average Output Current— Iq 40 mA 

Supply Voltage — Vcc (Pins 8-5) -0.5 V min., 20 V max. 

Output Voltage — Vo (Pins 6-5) -0.5 V min., 20 V max. 



Electrical Characteristics 


Ta = -55°C to 125°C, unless otherwise specified. 






Parameter 


Symbol 


Min, 


lyp/ 


Max. 


Units 


Conditions 


m^ 


Note 


Input Threshold Current 


flH. 


1.75 


2.5 


3.20 


mA 


V,N -Vth.; Vcc = 4.5 V; 
Vo =^ 0.4 V; lo^ 2.6 mA 


1,2 


7 


Jth- 


0.93 


1.3 


1.62 


mA 


V,N ^Vth-; Vcc = 4,5 V; 
Vo = 2.4V; loH< 250 ^A 


Input 

Threshold 

Voltage 


dc (Pins 2, 3) 


Vth. 


aia 


ae 


4.10 


V 


V|N = V£-V3;Plns1 & 4 Open 
Vcc ^ 4.6 V;Vo = 0.4 V; 
lo^ 2.6 mA 


Vth^ 


190 


2.6 


3.00 


V 


V|N ~ Va - V3; Pins 1 & 4 Open 
Vcc ^ 4.5V; Vo- 2.4V; 
lo^250juA 


ac (Pins 1 , 4) 


Vw 


3.79 


5.0 


5.62 


V 


VjN^|Vi-V4| ; Pins 2 &3 Open 
Vc(.c: 4.5 V; Vo^ 0.4 V; 
lo> 2.6 mA 


7,8 


Vth. 


2.57 


a.7 


4,52 


V 


V|N^|Vi-V4| ;Pins2&30pen 
Vcc ~ 4.6 V;Vo = 2.4 V; 
lo<250M 


Input Clamp Voltage 


^HC1 


5.3 


5.9 


6.7 


V 


V|Hci^Va-V3;V3-GND 
Ifisj- 10 mA; Pin 1 &4 
Connected to Pin 3 


3 




V|HC2 


6.0 


es 


7.4 


V 


ViHC2"|Vi-V4|;|l|M|«l0mA; 
Pins 2 & 3 Open 




V|HC3 




12.0 


13,0 


V 


VjHC3 = V2-V3;V3=^GND, 

IjN = 15 mA, Pins 1 & 4 Open 




Input Current 


l|N 


ao 


3.9 


4,6 


mA 


V,f4 = V2-V3 = 5.0V; 
Pins 1 & 4 Open 


4 




Logic Low Output Voltage 


Vol 




0.1 


0.4 


V 


Vcc ^ 4,6 V; lot = 2.6 mA 


4 


7 


Logic High Output Current 


loH 






250 


M 


VoH=^Vcc-18V 




Logic Low Supply Current 


^CCL 




0.05 


2.0 


mA 


Va - V3 = 5.0 V;Vo^ Open 
Vcc- 18 V 




Logic High Supply Current 


'CCH 




0.001 


75 


mA 


Vcc = 1BV;Vo«Open 


6 


Input-Output Insulation 


ll^O 






1 


f^A 


46% RHt = 5s, 

V|.o ^ 500 Vdc, Ta ^ 25°C 




9,10 


Propagation Delay Time to 
Logic Low Output Level 


tPHL 




7 


20 


jitS 


Rt-1.8RaCt=^16pF 


6,7 


6,11 


Propagation Delay Time to 
Logic High Output Level 


ipLH 




4 


25 


M$ 


Rt^i8kaCt = l5pF 


6,12 


Logic High Common Mode 
Transient Immunity 


ICMhI 


1000 


>10,000 




V/mS 


VcM-SOV 


Ta^25^C 
liN~OmA 


8 


iai4 




>10.000 




VGM-460V 


Logic Low Common Mode 


jCMtt 


1000 


>5,000 




V/ms 


Vcw-60V 


Ta==26^C 
Ills) ^ 4 mA 


Transient Jmmi 


inity 




>5.000 




VCM-250V 



* All typical values are at T^ = 25°C, Vcc = 5 V, unless otherwise specified. 
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Ty PIC3l Ch3r2Ct6riS t ICS an typical values are at Vqc = 5 V, Ta = 25°C unless otherwise specified. 



Pa«nifi«i©r 


SymbQi 


typ. 


Units 


Conditions 


m^ 


Note 


Hysteresis 


^HVS 


1,2 


mA 


Jhy&" ^th+*Ith- 


1 




Vhys 


11 


V 


Vhys-Vth^-Vth- 


Input damp Voltage 


V|IC 


"0J6 


V 


ViLC = V^ - Vjj; V3 ^ GND; I|n =- -10 mA 






Bridge Diode Forward Voltage 


VDi,a 


0,62 




iitvi^ 3 mA (see schematic) 






yoM 


0J3 








Iriput-Output Resi$tance 


f^i-o 


101^ 





V|.o^500Vdc 




9 


Irtput^Otitput Capacitance 


Of-O 


2.0 


PF 


f>==1MHz.V|.o = 0Vdc 




9 


Input Capacitance 


0|N 


50 


PF 


f^1MHz;V|N«0V, Pins2ai3, 
Pins 1 ^ 4 Open 






Output Rise Time (10-90%) 


tr 


10 


MS 




7 




Output Fall Time (90*10%) 


tf 


0.5 


fiB 




7 







Vcc 


- 4,Q V 























































8 
6 


r 


kc VOL 


TAG 


5.C 

2.5 


)V 

INS 


T 

3 
TAN 

1 


h 


A 


PIN 
< 


'AL 


3"* 
4^ 

jet 

3- 




mil 


1 ■ 












^ 


HNS 1,4 j 


4 


^ 


^ 
































< 










2 










J 


1 
















:^. 
























r.ri 


•.« 


•-^ 




mmm 


JL 




MtaH 




HHM 



TH. TH+ 

INPUT VOLTAGE OR CURRENT 



Figure 1. Typical IVansfer Characteristics 

(ac voitage is instantaneous vaiue.) 
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Figure 2. IVpical dc Threshold Levels vs. Temperature. 



Notes: 

1. IVIaximum operating frequency is defined when output wave- 
form (Pin 6) attains only 90% of Vqc with Rl = 1.8kn, Cl = 
15 pF using a 5 V square wave input signal. 

2. Measured at a point 1.6 mm below seating plane. 

3. Current into/out of any single lead. 

4. Surge input current duration is 3 ms at 120 Hz pulse repetition 
rate. Transient input current duration is 10 /us at 120 Hz pulse 
repetition rate. Note that maximum input power, P|n, must be 
observed. 

5. Derate linearly above 1 00° C free-air temperature at a rate of 
4.26mW/°C. Maximum input power dissipation of 195 mW 
allows an input IC junction temperature of 150°C at an 
ambient temperature of Ta = 125''C with a typical thermal 
resistance from junction to ambient of 0jaj = 235°C/W. The 
typical thermal resistance from junction to case is equal to 
170°C/W. Excessive P|n and Tj may result in device 
degradation. 

6. The 1.8 kn load represents 1 TTL unit load of 1.6 mA and the 
4.7kn pull-up resistor. 

7. Logic low output level at Pin 6 occurs under the conditions of 
V|N > Vth+ as well as the range of V|n > Vxh- once V|n has 
exceeded Vjh+. Logic high output level at Pin 6 occurs under 
the conditions of V|n ^ Vjh- as well as the range of Vin < 
Vth+ once V|N has decreased below VjH- 



8. The ac voltage is instantaneous voltage. 

9. Device considered a two terminal device: pins 1, 2, 3, 4 
connected together, and Pins 5, 6, 7, 8 connected together. 

10. This is a momentary withstand test, not an operating 
condition. 

11. The tpHL propagation delay is measured from the 2.5 V level 
of the leading edge of a 5.0 V input pulse (t/us rise time) to 
the 1.5 V level on the leading edge of the output pulse (see 
Figure 7). 

12.ThetpLH propagation delay is measured from the 2.5 V level 
of the trailing edge of a 5.0 V input pulse (1 fxs fall time) to the 
1.5V level on the trailing edge of the output pulse (see 
Figure 7). 

13. Common mode transient immunity in Logic High level is the 
maximum tolerable dVcM/dt of ^he common mode voltage, 
VcM« to ensure that the output will remain in a Logic High state 
(i.e., Vq > 2.0 V). Common mode transient immunity in Logic 
Low level is the maximum tolerable dVcM/dt of the common 
mode voltage, VcM. to ensure that the output will remain in a 
Logic Low state (i.e., Vq < 0.8 V). See Figure 8. 

14. In applications where dVcM/dt may exceed 50,000 V//iS (such 
as static discharge), a series resistor, Rcc. should be included 
to protect the detector IC from destructively high surge 
currents. The recommended value for Rcc is 240n per volt of 
allowable drop in Vcc (between Pin 8 and Vcc) with a 
minimum value of 240n. 
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Figure 3. Typical Input Characteristics, Ijn vs. V|n. 
(ac voltage is instantaneous value.) 
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Figure 4. Typical input Current, i|N> and Low level Output 
Voltage, Vql* vs. Temperature. 
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Figure 6. Typical Propagation Delay vs. Temperature. 
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GENERATOR 



i; 



V|N 



^^ ] 



L ^^ 

4[] 8(j GWD ]5 



D7 _L O.OI/nf 
n^ BYPASS 



PULSE AMPLITUDE = 5.0V 

PULSE WIDTH = 1 ms 

f=100Hz 

tr = tf = 1.0ms (10-90%) 



*Cl is 15 pF, WHICH INCLUDES PROBE 
AND STRAY WIRING CAPACITANCE. 




Figure 7. Switching Test Circuit. 




OVo 



^ Cl'* 



SEE NOTE 14 



PULSE GENERATOR — 



VcM 50 V 

OV 10% 



^•Cl is 15 pF, WHICH INCLUDES PROBE 
AND STRAY WIRING CAPACITANCE. 



tr = 40 ns 
tf = 40 ns 



I'- 90% 90% -"r 



SWITCH AT A: I,n = mA 



SWITCH AT B: I|n = 4 mA 



Figure 8. Test Circuit for Common Mode Transient 
Immunity and TVPicai Waveforms. 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's HCPL-5761 optocoupler is in compliance 
with MIL-STD-883, Revision C. Testing consists of 100% 
screening to Method 5004 and quality conformance inspec- 
tion to Method 5005. Details of these test programs may be 
found in Hewlett-Packard's Optoelectronics Designer's 
Catalog. 

See table below for specific electrical tests. 



GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



PART NUMBERING SYSTEM 



Conimercial Product 


Class B Product 


HCPL-5760 


HCPL-5761 



V|N = 18.7 VpK-Pt 



~^ 1 1 

< 909 n __lL 

T -L -=-Vcc 

' nni kF— r- |- 



' 0.01 mF 
BYPASS 



Ta = +125°C 



liN = 12 mA RMS 
In = 20 mA 



Figure 9. Operating Circuit for Burn-in and Steady State Life 
Tests 



Subgroup 1 

^Static tests at Ta - ^5°0 — hm, !tH"> Wh^-^jc)* VTH"(dc)> VTH^(ac)> WH-(ac}> ViHOii Vihc2> V|hC3> bH> hcu jcch 

Subgroup 2 

*Stattc tests at Ta - '^12S^C — \y^+, hH-t,^THHm^ VTH-(cfc)* WH^{ao)> Wh-oo}^ Vihci> V|HC2* Vihc3> hn^ ^ccu bcH 



Subgroup 3 

*$tatlC tests at Ta = -55°C — {th-h tTH-> VTH^{dc)>yTH-(tlc^ ^TH-(ac^* VlH-lgic^t V|HC1^ V|HC2. VlHC3> bh. ^CCU <CCH 

Subgroup 4, $, 6^ T, 6A and $B 

These subgroups are not appHcable to this device type. _.^_ 



Subgroup 9 

^Switching tests at Ta - 25^0 — tpHi. tpLH» lOMnlr jOMtl 



Subgroup 10 

^Switching tests at Ta - '^"125X — ipnu tpm 



Subgroup 11 

*8witchlng tests at Ta - -55^0 — tmu tptn 



*Llmits and conditions per Electrical Characteristics. 
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Electrical Considerations 

The HCPL-5760/1 optocoupler has internal temperature 
compensated, predictable voltage and current threshold 
points which allow selection of an external resistor, Rx, to 
determine larger external threshold voltage levels. For a 
desired external threshold voltage, \/+, a corresponding 
typical value of Rx can be obtained from Figure 10. Specific 
calculation of Rx can be obtained from Equation (1) of 
Figure 11. Specification of both V_ and V+ voltage threshold 
levels simultaneously can be obtained by the use of Rx and 
Rp as shown in Figure 11 and determined by Equations (2) 
and (3). 

Rx can provide over-current transient protection by limiting 
input current during a transient condition. For monitoring 
contacts of a relay or switch, the HCPL-5760/1 in combina- 
tion with Rx and Rp can be used to allow a specific current 
to be conducted through the contacts for cleaning purposes 
(wetting current). 

The choice of which input voltage clamp level to choose 
depends upon the application of this device (see Figure 3). 
It is recommended that the low-clamp condition be used 
when possible to lower the input power dissipation as well 
as the LED current, which minimizes LED degradation 
overtime. 

In applications where dVcM/dt may be extremely large (such 
as static discharge), a series resistor, Rcc, should be 
connected in series with Vcc and Pin 8 to protect the 
detector IC from destructively high surge currents. See 
note 14 for determination of Rcc- 'n addition, it is 
recommended that a ceramic disc bypass capacitor of 
0.01 ;uf to 0.1 /if be placed between Pins 8 and 5 to reduce 
the effect of power supply noise. 

For interfacing ac signals to TTL systems, output low pass 
filtering can be performed with a pullup resistor of 1.5 
and 20 /if capacitor This application requires a Schmitt 
trigger gate to avoid slow rise time chatter problems. For ac 
input applications, a filter capacitor can be placed across 
the dc input terminals for either signal or transient filtering. 



HCPL-5760/1 




Figure 11. External Threshold Voltage Level Selection. 



Either ac (Pins 1, 4) or dc (Pins 2, 3) input can be used to 
determine external threshold levels. 

For one specifically selected external threshold voltage 
level V+ or V., Rx can be determined without use of Rp via 



Rx = 



V.-Vth. 
_H H 

Ith+ 
(-) 



(1) 



For two specifically selected external threshold voltage 
^levels, V+ and V_, the use of Rx and Rp will permit this 
selection via equations (2), (3) provided the following 
conditions are met: 



V. Vth- V_-Vth- Ith- 



Vth-(V.)-VthWV-) 
Ith. (Vth-) - Ith- (Vth.) 



(2) 






300 






1 1 




V 


_ (ac) J 
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V+ (dc) 
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/th+=5.0V" 
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TH+ =2.5m 


- dc 


: PINS 2, 3 




/ 




/ 






1 1 
: PINS 1 &. 
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TH- = l-Sm 
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^ (ac VOLTAGE IS 


INS 


TA^ 


TAr 


\IEO 


US VALUE) 



Vth-(V.)-Vth.(V-) 



P Ith. (V-- Vth-) + Ith- (Vth. -V.) 



See Application Note 1004 for more information. 



(3) 



Rx - EXTERNAL SERIES RESISTOR - Vil 



Figure 10. Typical External Threshold Characteristics, V+ vs. Rx- 
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Features 



NEW-MANUFACTURED AND TESTED ON A 

MIL-STD-1772 CERTIFIED LINE 

PERFORMANCE GUARANTEED OVER -55°C TO +125''C 

AMBIENT TEMPERATURE RANGE 

MiL-STD-883 CLASS B TESTING 

HERMETICALLY SEALED 

HIGH SPEED: TYPICALLY 400k BIT/S 

2 MHz BANDWIDTH 

OPEN COLLECTOR OUTPUTS 

18 VOLT Vcc 

DUAL-IN-LINE PACKAGE 

1500 Vdc WITHSTAND TEST VOLTAGE 

HIGH RADIATION IMMUNITY 

HCPL-2530/2531 FUNCTION COMPATIBILITY 



Applications 



• HIGH RELIABILITY SYSTEMS 

• LINE RECEIVERS 

• DIGITAL LOGIC GROUND ISOLATION 

• ANALOG SIGNAL GROUND ISOLATION 

• SWITCHING POWER SUPPLY FEEDBACK 
ELEMENT 

• VEHICLE COMMAND/CONTROL 

• SYSTEM TEST EQUIPMENT 

• LEVEL SHIFTING 



Description 



The 4N55 consists of two completely independent opto- 
couplers in a hermetically sealed ceramic package. Each 



channel has a light emitting diode and an integrated 
photon detector. Separate connections for the photodiodes 
and output transistor collectors improve the speed up to a 
hundred times that of a conventional phototransistor opto- 
coupler by reducing the base-collector capacitance. 

The 4N55 is suitable for wide bandwidth analog 
applications, as well as for interfacing TTL to LSTTL or 
CMOS. Current Transfer Ratio (CTR) is 9% minimum at If 
= 16mA over thefull military operating temperature range, 
-55°C to +125° C. The 18V Vcc capability will enable the 
designer to interface any TTL family to CMOS. The 
availability of the base lead allows optimized gain/ 
bandwidth adjustment in analog applications. The 

shallow depth of the IC photodiode provides better 
radiation immunity than conventional phototransistor 
couplers. 

Hewlett-Packard's new high reliability part type 4N55/883B 
meets Class B testing requirements for MIL-STD-883. This 
part is the recommended and preferred device from the 
4N55 product family for use in high reliability applications. 

See the selection guide at the front of this section for other 
devices in this family. 

CAUTION: The small junction sizes inherent to the design of this 
bipolar component increases the component's susceptibility to 
damage from electrostatic discharge (ESD). It is advised that 
normal static precautions be taken in handling and assembly of 
this component to prevent damage and/or degradation which may 
be induced by ESD. 
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Absolute Maximum Ratings* 

Storage Temperature .• -65° C to +150° C 

Operating Temperature -55° C to +125° C 

Lead Solder Temperature 260° C for 10 s 

(1.6mm below seating plane) 

Average Input Current, If (each channel) 20mA 

Peak Input Current, If (each 

channel, < 1ms duration) 40mA 

Reverse Input Voltage, Vr (each channel) 5V 

Input Power Dissipation (each channel) 36mW 

Average Output Current, lo (each channel) 8mA 

Peak Output Current, lo (each channel) 16mA 

Supply Voltage, Vcc (each channel) -0.5V to 20V 

Output Voltage, Vo (each channel) -0.5V to 20V 

TABLE II. 

Electrical Characteristics 



Emitter Base Reverse Voltage, Vebo 3.0V 

Base Current, Ib (each channel) 5mA 

Output Power Dissipation (each channel) 50mW 

Derate linearly above 100°C free air 

temperature at a rate of 1.4mW/°C. 

TABLE I. 

Recommended Operating 
Conditions (each channel) 





S||iDOl 


MIn. 


Max. 


Units 


Input Current, Low level 


Ifl 




250 


fx/K 


lll;:|:uiply Voltage 


mJioo 


2 


18 


V 



Ta = -55° C to +125°C, unless otherwise specified 



Parameter 


Symbol 


Min. 


Typ.** 


Max! 


Unit? 


Test Conditions 


Fig. 


Note 


Current Transfer Ratio 


CTR* 


9 


20 




% 


iF^limA, Vo=0.4V, Vcc~4,5V 


2.3 


1.2 


Logic High Output Current 


lOH 




10 


100 


mA 


)f=0. If (Other channel i-20m A 


4 


1 


Output Leakage Current 


lOHl* 




30 


250 


mA 


lF=250AtA, If (otherchanneh=20mA 

vo-vaiii8v 


4 


1 


Logic Low Supply Current 


ICCL* 




36 


200 


mA 


lFi^lF2=^i0mA, Vcc=18V 


5 


1 


Logic High Supply Current 


ICCH* 




0.1 


10 


;^A 


(F-OmA, If (other channeh^20mA 
Vcc^18V 




1 


Input Forward Voltage 


Vf* 




1.5 


1.8 


V 


lF^20mA 


1 


1 


Input Reverse Breakdown 
Voltage 


BVR* 


3 






V 


Ir-10^A 




1 


Input-Output Insulation 
Leakage Current 


li-o* 






1.0 


mA 


45% Relative Humidity, 
Ta=25*'C, t==5s. Vr-o=1500Vdc 




3,9 


Propagation Delay Time 
to Logic High at Output 


tPLH* 




10 


6.0 


AiS 


Rl^B.ZKQ, Ct^SOpF 
lF=16mA, Vcc^SV 


6,9 


1 


Propagation Delay Time 
to Logic Low at Output 


tPHL* 




0.4 


2.0 


pS 


RL-^8.2Kn, Cl=50pF 
iF-iemA. Vcc^SV 


6,9 


1 
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TABLE III. 

Typical Characteristics at Ta=25''C 



Parameter 


Symbol 


Typ. 


Units 


Test Conditions 


Fig, 


Note 


Temperature Coefficient 
of Forward Voltage 


ATa 


-1.5 


mV/'^C 


If = 20 mA 




1 


Input Capacitance 


Cm 


120 


PF 


f^l MHz, Vf=0 




1 


Resistance (Inpyt-Outputi 


R|~0 


1012 


a 


-Vi-o=^500 Vdc 




1 


Capacitance (Input-Output) 


C}-0 


1.0 


pF 


f-1 MHz 




1,4 


input-input Insulation 
Leakage Current 


h-l 


1 


pA 


45% Relative Humidity, 
Vi-i-=500Vdc. t=5s 




5 


Capacitance (Input-Input) 


Ci-t 


.55 


PF 


f-1 MHz 




5 


Transistor DC Current Gain 


hFE 


160 


^ 


Vo=6V, lo=3mA 




1 


Small Signal Current 
Transfer Ratio 


Mo 
AlF 


21 


% 


Vcc=5V. Vo-2V 


7 


1 


Common Mode Transient 
immunity at Logic High 
Level Output 


ICMhI 


1000 


Wl^B 


IF^O, RL=8.2kn 
VcM=10Vp.p 
Vo (min.) = 2.0 V 


10 


1.6 


Common Mode Transient 
Immunity at Logic Low 
Level Output 


IcmlI 


1000 


V/ms 


lF==16mA, RL^8.2kn 

VCM-10Vp«f> 

Vo (max,) ~ 0.8 V 


10 


1J 


Bandwidth 


BW 


2 


MHz 


Ri-iopn 


8 


8 
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Notes: 

1. Each channel. 

2. Current Transfer Ratio is defined as the ratio of output collector current, lo, to the forward LED input current, If, times 100%^ CTR is 
known to degrade slightly over the unit's lifetime as a function of input current, temperature, signal duty cycle and system on time. 
Refer to Application Note 1002 for more detail. In short it is recommended that designers allow at least 20-25% guardband 

for CTR degradation. 

3. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted together. 

4. Measured between each input pair shorted together and the output pins for that channel shorted together. 

5. Measured between pins 3 and 4 shorted together and pins 7 and 8 shorted together. 

6. CMh is the steepest slope (dV/dt) on the leading edge of the common mode pulse, Vcm, for which the output will remain in the 
logic high state (i.e. Vo > 2.0 V). 

7. CMl is the steepest slope (dV/dt) on the trailing edge of the common mode pulse, Vcm, for which the output will remain in the 
logic low state (i.e. Vo < 0.8 V). 

8. Bandwidth is the frequency at which the ac output voltage is 3dB below the low frequency asymptote. 

9. This is a momentary withstand test, not an operating condition. 
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Figure 1. Input Diode Forward Characteristic. 
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Figure 3. Normalized Current Transfer Ratio vs. Input Diode 
Forward Current. 
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Figure 5. Logic Low Supply Current vs. Input Diode 
Forward Current. 

















1 1 1 

Ta--6B'C 
















/ 


















V 


Ta 


= 4-2 


5"C 












/ 




/' 1 1 










/ 


/ 


1/' 


Ta 


= +12 


5"C 








/ 


> 


/ 


y 


^ 










J 


i, 


/ 

^ 


y 














o 


> 


/ 
















y 
















^ 
























... 

A« 




5V 


















































































\ 




5^ 


r*"" 






,.— •■ 


,^' 


. — . 


""" 




^'ilV- 






***' 


— 


— • 


-— 


'*"1 


Pl5iM^^ 


\^ 




— 




"^l 




„mm 




^ 




=^f==tOmA 







~-,,«6U 


" — ' 






' 








f 1 







2 4 6 8 10 12 14 16 18 20 

Vo - OUTPUT VOLTAGE - V 

Figure 2. DC and Pulsed Transfer Characteristic 
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Figure 4. Logic High Output Current vs. Temperature. 
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Figure 8a. Frequency Response 




Figure 8b. Frequency Response 
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Figure 9. Switching Test Circuit*. 
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Figure 10. Test Circuit for Transient Immunity and 
Typical Waveforms. 
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L.O<J)C FAMILY 


LSTtt 


CMOS 


DEVJCe NO, 


S4L$14 


CD40t06BM 


Vcc 


5V 


$v 


18V 


TOLERANCE 


♦ifikiz 


8.2kfl 


22k« 



•THE EQUIVALENT OUTPUT LOAD RESISTANCE IS AFFECTED 
BY THE LSTTL INPUT CURRENT AND IS APPROXIMATELY 8.2kJ2. 



This is a worst case design wliicli takes into account 25% 
degradation of CTR. See App. Note 1002 to assess actual 
degradation and lifetime. 



Figure 11. Recommended Logic Interface. 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's 883B optocouplers are in compliance 
witli MIL-STD-883, Revision C. Deviations listed below are 
specifically allowed in DESC drawing 81028 for an H.P. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to Method 5005 of MIL- 
STD-883. Details of these test programs may be found in 
Hewlett-Packard's Optoelectronics Designer's Catalog. 

4N55/883B Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 con- 
stant acceleration — condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A, B, C and D. 

Group A — See table below for specific electrical tests. 
Group B — No change 

Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 



PART NUMBERING SYSTEM 



Commercial Product 


Class B Product 


4N5S 


4N55/8838 



V|N 
5.4V 



^tE 



200n 

-wv- 



Vcc 

+5.5V 



Voc 
+3.5V 



27012 

-AVv 4 



CONDITIONS: If = 20 mA *" 

Figure 12. Operating Circuit for Burn-in and Steady State Life 
Tests 



GROUP A — ELECTRICAL TESTS 
QUANTITY/ACCEPT NO. = 116/0 



Subgroup t 

* Static tests at Ta - 25^ 0, Ioh> BVr> Iccl, bCH> CTR, Vf, Iqhi and Jr^p. 



Subgroup 2 

* Static tests at Ta - ^-ISS^'C, ioH, BVr Iccu hoH, CTB, Vf and fOHi 



Subgroup 3 

* Static t^sts at Ta = -55'' C» fOHt BVr feci, (CGH. CTR, Vf and Iohi 



$yb9roup 4, S, % % 0A and 8B 

These subgroups are non-applicable to this device type 



Subgroup d 

* Switching tests at Ta - 26^*0, tPin and tpnt 



Subgroup 10 

* Sv\/ltching tests at Ta ^ -M2$*'0, tpLH and tPHL 



Subgroup 11 

* Switching tests at Ta -^ -SS** 0, tptn and tPHi 



* Limits and Conditions per Table II. 
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HEWLETT 
PACKARD 



DUAL CHANNEL 
HIGH CMR fliCH SPEED 
HiiMETICALlY SEALED 

OPTOCOUPLER 



6N134 



2 1 

+ 0— 

vfi 

1 
- O— 


F1 ^ 


VF2 
5 

-o— 


F2 1 




-Ovoi 



£ 



NOTE: 

A 0.01 TO O.luF BYPASS CAPACITOR MUST BE 

CONNECTED BETWEEN PINS 15 AND 10. 



Features 



NEW — MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

PERFORMANCE GUARANTEED OVER -55°C 
TO +125°C AMBIENT TEMPERATURE RANGE 

HERMETICALLY SEALED 

HIGHSPEED 

NEW — INTERNAL SHIELD FOR HIGHER CMR 

TTL COMPATIBLE INPUT AND OUTPUT 

HIGH COMMON MODE REJECTION 

DUAL-IN-LINE PACKAGE 

1500 VDC WITHSTAND TEST VOLTAGE 

EIA REGISTRATION 

HIGH RADIATION IMMUNITY 

HCPL-2631 FUNCTION COMPATIBILITY 



Applications 



LOGIC GROUND ISOLATION 

LINE RECEIVER 

COMPUTER — PERIPHERAL INTERFACE 

VEHICLE COMMAND/CONTROL ISOLATION 

HARSH INDUSTRIAL ENVIRONMENTS 

SYSTEM TEST EQUIPMENT ISOLATION 



OUTLINE DRAWING 

DATE CODE 1 r (-, SUFFIX t£TTER> 



^^ 



hpYYWW X 
6N134 



PIN1 IDENTIFIER 



- 




20,06 { 


790) 




4,32 (.170)-, 
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20.83 (.820) 
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i^-i 
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^ Z29 [,090) 0.51 (.020) _^ L 

^zMiWl WAX. -n|-«— * 

3.81 (.150) 

WIN. " 





DIMENSIONS IN MILLIMETERS AND (INCHES). 




Description 



The 6N134 consists of a pair of inverting optically coupled 
gates, eacli with a light emitting (diode and a unique high 
gain integrated photon detector in a hermetically sealed 
ceramic package. The output of the detector is an open 
collector Schottky clamped transistor. Internal shields 
provide a guaranteed common mode transient immunity 
specification of 1000 V/^us. 

This unique dual coupler design provides maximum DC 
and AC circuit isolation between each input and output 
while achieving TTL circuit compatibility. The isolator 
operational parameters are guaranteed from -55° C to 
+125° C, such that a minimum input current of 10 mA in 
each channel will sink a six gate fanout (10 mA) at the 
output with 4.5 to 5.5 V Vcc applied to the detector. This 
isolation and coupling is achieved with a typical propaga- 
tion delay of 55 nsec. 

Hewlett-Packard's high reliability part type 8102801 EC 
meets Class B testing requirements of MIL-STD-883. This 
part is the recommended and preferred device from the 
6N134 product family for use in high reliability applica- 
tions. Details of the 8102801 EC test program may be seen 
in the data sheet for this part. 

See the selection guide at the front of this section for 
other devices in this family. 
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Recommended Operating 
conditions 



TABLE I 





Sym. 


mn. 


Max, 


Units 


Input Current, Low Level 
Each Channel 


Ifi 





250 


mA 


Input Current, High Level, 
Each Channel 


Ifh 


12,5t 


20 


mA 


Supply Voltage 


Vcc 


4.5 


5,5 


V 


Fan Out (TTL Load) 
Each Channel 


N 




6 




Operating Temperature 


Ta 


-55 


125 


«C 



Absolute Maximum Ratings* 

(No derating required up to 125° C) 

Storage Temperature -65° C to +150° C 

Operating Temperature -55° C to +125° C 

Lead Solder Temperature 260° C for 10 s 

(1.6 mm below seating plane) 
Peak Forward Input 

Current (each channel) 40 mA (<1 ms Duration) 

Average Input Forward Current (each channel) ... 20 mA 

Input Power Dissipation (each channel) 35 mW 

Reverse Input Voltage (each channel) 5 V 

Supply Voltage — Vcc 7 V (1 minute maximum) 

Output Current — Iq (each channel) 25 mA 

Output Power Dissipation (each channel) 40 mW 

Output Voltage — Vq (each channel) 7 V 

Total Power Dissipation (both channels) 350 mW 

t12.5 mA condition permits at least 20% CTR degradation 
guardband. Initial switching threshold is 10 mA or less. 



TABLE II 

Electrical Gharacteristics 



Over Recommended Temperature (Ta = 


-55°C to +125° C) Unless Otherwise Noted 








Parameter 


Symbol 


Min. 


lyp.** 


Max. 


Units 


Test CondlUons 


Figure 


Note 


High Level Output Current 


bn* 




5 


250 


mA 


Vcc ^^ 5.5 V,Vo" 6.5 V 
1f~250juA 




1 


Low Level Output Voltage 


Vol* 




0.4 


0.6 


V 


Voc = 5.5ViF^10mA 
Iql (Sinking) = 10 mA 


4 


19 


High Level Supply Current 


fcCH* 




18 


28 


mA 


Vcc = 5.5V1f = 
(Both Channels) 






Low Level Supply Current 


1 
JCCL 




26 


36 


mA 


Vcc == 5.5 VM^ 20 mA 
(Both Channels) 






Input Forward Voltage 


Vp* 




15 


175 


V 


lF^20mA,TA=^25°C 


1 


1 


Vf 






185 


V 


If -20 mA 


1 


1 


Input Reverse 
Breakdown Voltage 


BVr* 


5 






V 




Ir=10M.Ta = 25'^C 




1 


Input-Output Insulation 
Leakage Current 


l|-0* 






10 


mA 


V|-o ^ 1500 Vdc, 
Relative Humidity = 45% 
TA«=25^C,t=^5s 




2,10 


Propagation Delay Time to 
High Output Level 


tptH* 




60 


90 


ns 


Cl^15PF 


Rt^SlOO 
JF=13mA,TA^25°C 


2,3 


15 


tpLH 




100 


Ct^SOpF 


Propagation Delay Time to 
Low Output Level 


tpHL* 




65 


90 


ns 


Ct = 15pF 


RL = 510n 

lF = 13mA,TA==26*C 


2,3 


16 


^PHl 




100 


Cl=^50pF 


Common Mode 
Transient Immunity 
at High Output Level 


IcMhI 


1000 


10000 




V/ms 


VcM- 60 V (peak), 
Vo (mia) = 2 V 
Rl«610O, lF = OmA 


6 


1.7 


Common Mode 
Transient Immunity 
at Low Output Level 


ICMJ 


1000 


10000 




V/^s 


VcM- 50 V (peak), 
Vo (max.) « 0.8 V, 
Rt=5100JF=10>T^A 


6 


18 
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TABLE III 

Typical Characteristics atTA=25°c.vcc=5v 



EACH CHANNEL 



Parameter 


Symbpl 


Min. 


iyp. 


Max. 


Units 


Test Conditions 


Figure 


Note 


loput Capacitance 


IIIn 




60 




pF 


Vfr ^ 0. f = 1 MHz 




1 


jnput Diode Temperature 
Coefficient 


1 ATI .: 


;?„ 


-1.5 




mVrC 


If = 20 mA 


''i!i]j|i: 


4m 


liesistance (fnput-Output) 


Fli-0 




1012 




n 


V,,o = 500 V 




%m 3 


Capacitance (input-Output) 


Oi^o 




17 




pF 


f = 1 MHz 




3 


Input-Input 
Leakage Current 


li-i i 


m 


0.5 




nA 


Relative Humidity - 45% 
V|.| ^ 500 V, t = 5s 




4 


Resistance (Input-Input) 


R}.i 




1012 




n 


V,,t - 500 V 




4 


Capacitance ( input*! nput) 


Cm 




0.55 




pF 


f=1 MHz 




4 


Output Rise Time (10-90%) 


tr 




35 




ns 


RL = 510n, Cl = 15pF 
If = 13 mA 




1 


Output Fall Time (90-10%) 


tf 




36 




ns 



NOTES: 

1. Each channel. 

2. Measured between pins 1 through 8 shorted together and 
pins 9 through 16 shorted together. 

3. Measured between pins 1 and 2 or 5 and 6 shorted together, 
and pins 10, 12, 14 and 15 shorted together. 

4. Measured between pins 1 and 2 shorted together, and pins 5 
and 6 shorted together 

5. The tpLH propagation delay is measured from the 6.5 mA 
point on the trailing edge of the input pulse to the 1.5 V point 
on the trailing edge of the output pulse. 

6. The tpHL propagation delay is measured from the 6.5 mA 
point on the leading edge of the input pulse to the 1.5 V point 
on the leading edge of the output pulse. 



7. CMh is the max. tolerable common mode transient to assure 
that the output will remain in a high logic state (i.e., Vq > 
2.0V). 

8. CMl is the max. tolerable common mode transient to assure 
that the output will remain in a low logic state (i.e., Vq < 0.8 V). 

9. It is essential that a bypass capacitor (.01 to 0.1 /xF, ceramic) 
be connected from pin 10 to pin 15. Total lead length between 
both ends of the capacitor and the isolator pins should not 
exceed 20 mm. 

10. This is a momentary withstand test, not an operating 
condition. 
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Figure 1. Input Diode Forward Characteristic 



Figure 2. Test Circuit for tpHL and tpLH* 
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Figure 4. Input-Output Characteristics 
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Figure 5. Propagation Delay vs. Temperature 



Figure 6. Typical Common Modo Rejection Characteristics/Circuit 
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HEWLETT 
PACKARD 



DIAL CPiANNlL 
HIGH CMR HIGH SPEED 
HERMETfcALlY SEALED 

OPTOCOUPLER 

DESC APPROVED 



81 02801 EC 



2 . 

+ 0- 


1F1 

XT' 


1 
- o- 


T 


VF2 

5 

— o— 


IF2 



€ 



& 



■^ 



fc^ 



A. 01 TOO.I^/F BYPASS CAPACITOR MUST BElCONNECTED BETWEEN PINS 15 AND 10. 



Features 



• NEW— MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

o RECOGNIZED BY DESC 

• HERMETICALLY SEALED 

• MIL-STD-883 CLASS B TESTING 

• HIGH SPEED 

• NEW— INTERNAL SHIELD FOR HIGHER CMR 

• PERFORMANCE GUARANTEED OVER -55°C TO 
+125°C AMBIENT TEMPERATURE RANGE 

• TTL COMPATIBLE INPUT AND OUTPUT 

• DUAL-IN-LINE PACKAGE 

• 1500 VDC WITHSTAND TEST VOLTAGE 

• HIGH RADIATION IMMUNITY 



Applications 



• MILITARY/HIGH RELIABILITY SYSTEM 

• LOGIC GROUND ISOLATION 

• LINE RECEIVER 

o COMPUTER— PERIPHERAL INTERFACE 

• VEHICLE COMMAND/CONTROL ISOLATION 
o SYSTEM TEST EQUIPMENT ISOLATION 



Description 



The 81 02801 EC is the DESC selected item drawing assigned 
by DOD for the 6N134 optocoupler which is in accordance 
with l\/liL-STD-883 class B testing. Operating characteristic 
curves for this part can be seen in the 6N134 data sheet. 
The 810280EC consists of a pair of inverting optically 
coupled gates, each with a light emitting diode and a 
unique high gain integrated photon detector in a hermeti- 
cally sealed ceramic package. The output of the detector is 
an open collector Schottky clamped transistor. Internal shields 
provide a guaranteed common mode transient immunity 
specification of 1000 V/)us. 

This uniquedualcouplerdesign provides maximum DC and 
AC circuit isolation between each input and output while 
achieving TTL circuit compatibility. The isolator operational 
parameters are g uaranteed from -55° C to +1 25° 0, such that 



OUTLINE DRAWING 

DATE CODE—] r— (-, SUFFIX LETTER} 




DlMer*SlONS m MICLfMETERS AND (INCHES). 



a minimum input current of 10 mA in each channel will sink a 
six gate fanout (10 mA) at the output with 4.5 to 5.5 V Vcc 
applied to the detector. This isolation and coupling is 
achieved with a typical propagation delay of 55 nsec. 
The photo I Cs used in this device are less susceptible to, 
radiation damage than PIN photo diodes or photo transis- 
tors due to their relatively thinner photo region. 
The test program performed on the 8102801 EC is in com- 
pliance with DESC drawing 81028 and the provisions of 
Method 5008, Class B of MIL-STD-883. 

Recommended Operating 
Conditions 

Supply Voltage 4.5 Vdc minimum to 

5.5 Vdc maximum 
High Level Input CurrentHJ 12.5 mA dc minimum 

(each channel) 
Low Level Input Current 250 ^lA dc maximum 

(each channel) 
Normalized Fanout (TTL Load) 6 maximum 

(each channel) 
Operating Temperature Range -55°C to+125°C 

1 . This condition permits at least 20 percent hp (CTR) degradation. 
The initial switching threshold is 10 mA dc or less. 

Absolute Maximum Ratings 

Supply Voltage Range 7 V (1 minute maximum) 

Input Current (each channel) 20 mA dc 

Storage Temperature Range -65° C to +1 50° C 

Maximum Power Dissipation (both channels) . . 350 mW 
Lead Temperature 

(soldering 10 seconds) 300° C for 10 seconds 

(1.6 mm below seating plane) 
Junction Temperature (Tj) . . 175°C 



*Defense Electronic Supply Center (DESC) is an agency of the Department of Defense (DOD). 
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100% Screening 



MIL-STD-883, METHOD 5004 (CLASS B DEVICES) 



Test Screen 


Method 


Contlltions 


1 PrecBp Internal Visual 


2017 




2, High Temperature Storage 


1008 


Condition C, Ta= ISO'^'C, 
Time - 24 hours minimum 


3. Temperature Cycling 


1010 


Condition C. -65^ C to 4150^C, 10 cycles 


4. Constant Acceleration 


2001 


Condition A, SKQ's, Y^ and Yg axis only 


5. Fine Leak 


1014 


Condition A 


a Cross teak 


1014 


Condition C 


7. Interim Electrical Test 


^ 


Optional 


8. Byrn*ln 


1015 


Condition B, Time - 160 hours minimum 
Ta ^ -f ISS-'C, Vcc ^ 5.6V, If « 20 mA. 
io - 26 mA (Figure 1) 


9. Final Electrical Test 


_ 


Group A. Subgroup 1, 6% PDA applies 


Electrical Test 




Group A, Subgroup 2, 3, 9 


10. External Visual 


2009 





Quality Conformance inspection 



GROUP A ELECTRICAL PERFORMANCE CHARACTERISTICS 
QUANTITY/ACCEPT NO. = 116/0 



Test 


Symbol 


Conditions 


Group A 
Subgroupst^l 


Umits 


Unit 


MIn. 


Max. 


Low Level Output Voltage 


Vol 


Vcc^5.5V;lF = 10mAni; 
IOL = 10mA 


1,2,3 


— 


0.6 


V 


Current Transfer Ratio 


hF(CTR) 


Vo^0.6V:lF^10mA;li| 
Vcc = 5.5 V 


1.2,3 


100 


— 


% 


High Level Output Current 


lOH 


Vcc-5,6V;Vo=*5.5V[li; 
If = 2S0mA 


1>2,3 


^ 


250 


fiAdc 


High Level Supply Current 


ICCH 


Vcc == 5.5 V; iFt = If2 « mA 


1,2,3 


— 


28 


mAdc 


Lov^ Level Supply Current 


ICCL 


Vcc = 5.5 V;1fi-If2« 20 mA 


1,2,3 


-^ 


36 


mAdc 


Input Forward Voltage 


Vf 


lF^20mAii} 


1,2 


-^ 


1.75 


Vdc 


3 


- 


1.85 


Input Reverse Breakdown 
Voltage 


V8R 


iR==iOMi^' 


1,2,3 


5.0 


,-», 


Vdc 


Input to Output 
Insulation Leakage 
Current 


ll-O 


ViO=1600VdcI^l; 

Relative Humidity - 46 percent 

t = 6 seconds 


1 


- 


1.0 


MAdc 


Capacitance Between 
Input/Output 


Ci^O 


f«1MH2;Tc^26^Ci3| 


4 


-^ 


4.0 


pP 


Propagation Delay Time, 
Low to High Output Level 


tPLH 


RL = 510n;Ci^50pFli.^i; 
If ^ 13 mA 


9 


— 


100 


m 


10,11 


^ 


140 


Propagation Delay Time, 
High to Low Output Level 


tPHL 


Rt^510a;OL = 60pFn.51; 
If ^ 13 mA 


9 


_ 


100 


ns 


10,11 


^ 


120 


Output Rise Time 


tLN 


RL = 6l0Oni; 
CL^50pF; 
If = 13 mA 


9,10,11 


^ 


90 


' ns 


Output Fall Time 


tHt' 


— 


40 


Common Mode Transient 
Immunity at High 
Output Level 


ICMhI 


VcM ^ 50 V (peak); n.si 
Vo = 2V (minimum); 
Rt^610n; 
If- mA 


9,10,11 


1000 




V/jus 


Common Mode Transient 
Immunity at Low 
Output Level 


ICMl! 


VcM«50V{peak);C^.6) 
Vo ~ 0.8 V (maximum); 
Rl^'SIOH; 
If ^ 10 mA 


9,10.11 


1000 




V/ms 



See notes on following page. 
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Notes: 1. Each channel. 

2. Measured between pins 1 through 8 shorted together and pins 9 through 16 shorted together. 

3. Measured between input pins 1 and 2, or 5 and 6 shorted together and output pins 10, 12, 14 and 15 shorted together. 

4. The tpLH propagation delay is measured from the 6.5 mA point on the trailing edge of the input pulse to the 1 .5 V point on the trailing 
edge of the output pulse. 

5. The tpHL propagation delay is measured from the 6.5 mA point on the leading edge of the input pulse to the 1 .5 V point on the leading 
edge of the output pulse. 

6. Conditions of Group A subgroups may be seen in the High Reliability section of this catalog. 

7. This is a momentary withstand test, not an operating condition. 

8. The DESC drawing for this part guarantees a minimum CMh and CMl of 40V//iS and -60V//iS respectively at Vqm = 
10 V (peak). HP's CMR testing exceeds these requirements. 

GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


Method 


Conditions 


LTPD 


Subgroup 1 

Physical Dimensions (Not required if 
Group D is to be performed) 


2016 




2 Devices 
(0 failures) 


Subgroup 2 

Resistance to Solvents 


2015 




4 Devices 
(0 failures) 


Subgroup 3 

Solderability 

(LTPD applies to number of leads 
inspected — no fewer than 3 devices 
shall be used). 


2003 


Soldering Temperature of 245 ± 5^C 
for 10 seconds 


10 
(3 Devices) 


Subgroup 4 

Internal Visual and Mechanical 


2014 




1 Device 
(D failures) 


Subgroup 5 

Bond Strength 
Thermocompression: ' 
(Performed at precap, prior to seal 
LTPD applies to number of bond). 


2011 


Test Condition D 


15 


Subgroup 6 

Internal Water Vapor Content 
(Not applicable — does not contain 
desiccant) 






- 


Subgroup?* 

Electrical Test 

Electrostatic Discharge Sensitivity 

Electrical Test 
*(To be performed at initial qualification only] 


3015 


Group A, and Delta Limits in 
Accordance v\/lth Method 3015 

Group A, and Delta Limits in 
Accordigce v\/i|h^ Method 3C|15 


3(0) vi/ith repeat 

for cumulative 

effects 15(0) 



GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


Mithod 


Conditions 


LTPD 


Subgroup 1 

Steady State Life Test 

Endpoint Electricals at 1000 hours 


1005 


Condition B, Time ^ 1000 hours total 

Ta = +125^C, Vcc = 5.5V, 

If = 20 mA, lo = 25 mA (Figure 1 ) 

Group A, Subgroup 1 , 2, 3 


5 


Subgroup 2 

Temperature Cycling 

Constant Acceleration 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


1010 

2001 
1014 
1014 
1010 


Condition C. -65* C to +150°C, 
10 cycles 

Condition A, 5KGs. Yi and Y2 axis only 

Condition A 

Condition C 

Per Visual Criteria of Method 1010 

Group A, Subgroup 1, 2, 3 


15 
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GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


fi^ethod 


Conditions 


LTPD 


Subgroup t 

Physical Dimensians 


2016 




15 


Subgroup 2 

Lead Inteprlty 


2004 


Test Condition B2 {lead fatigue) 


15 


Subgroup 3 

Tiiermai Shock 

Temperature Cycling 

Moisture Resistance 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


1011 

1010 

1004 
1014 
1014 


Condition B, (-55^ C to +125^C) 
15 cycles min. 

Condition C, {-65*' C to -M50° C) 
100 cycles min. 

Condition A 

Condition C 

Per Visual Criteria of Method 1004 &1010 

Group A, Subgroup 1, 2, 3 


15 


Subgroup 4 

Mechanical Shock 

Vibration Variable Frequency 
Constant Acceleration 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


2002 

2007 
2001 
1014 
1014 
1010 


Condition B, 1500G. t « 0.5 ms, 

5 blows in each orientation 

Condition A 

Condition A, 5KGs, Yi and Y2 axis only 

Condition A 

Condition C 

Per Visual Criteria of Method 1010 

Group A, Subgroup 1, 2, 3 


15 


Subgroup 5 

Salt Atmosphere 
Fine Leak 
Gross Leak 
Visual Examination 


, ■ 

1009 
1014 
1014 
1009 


Condition A min. 

Condition A 

Condition C 

Per Visual Criteria of Method 1009 


15 


Subgroup 

Internal Water Vapor 
Content 


1018 


5000 ppm maximum 
water content at 100*" G 


3 Devices 
(0 failures) 
5 Devices 
(1 failure) 


Subgroup 7 

Adhesion of Lead Finish 


202%> 




16 


Subgroup 8 

Lid Torque 

(not applicable — solder seal) 


2024 




5 Devices 
(0 failures) 



200 J2 

I VA- 



•P 



Figure 1. Operating Circuit for Burn-in and Steady State Life Tests. 
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DUAL CHANNEL 

UNE RECEIVER 

HERMETIC 

OPTOCOUPLER 


HCPL-1930 

HCPL-1931 

(883B) 



SCHEMATIC 



■E5« 



Ly^jgr- 



rOV 



TRUTH TABLE 

(Positive Logic) 



A 0.01 TO 0.1 mF bypass 
CAPACITOR MUST BE 
CONNECTED BETWEEN 
PINS 10 AND 15 (See Note 1). 



Input 


Enable 


Output 


H 


H 


L 


L 


H 


H 


H 


t 


H 


L 


L 


H 



DATE CODE 



P- 



OUTLINE DRAWING 

(-, SUFFIX ueTTER) 



▲ U.S.A. 

xxxxxxxx 



8.13 imo) 

MAX. 



1 



PIN 1 lOENTIFIER 



20.06 f>790) 



-TYPE 
NUMBER 
(HCPti-t930) 
(1931/6838> 4.32 (.170) 
MAX. "" 



7.37 (.290) 
7.87 (,310) 



T 

0.20 ( .008) 
0,33 (.013) 



20.83 (.820) 



WHKKHKKB 



0.61 (.020) 
MIN. 




2.29 (.090) 0.51 (.020) 
2.79 (.110) MAX. 



3.81 (.150) 
MIN. 
DIMENSIONS IN MILLIMETERS AND (INCHES) 



Wi 




?L 



J^-; 



15 

VouT 



10 



Features 



NEW-MANUFACTURED AND TESTED ON A 

MIL-STD-1772 CERTIFIED LINE 

HERMETICALLY SEALED 

MIL-STD-883 CLASS B TESTING 

HIGH SPEED — lOMb/s 

PERFORMANCE GUARANTEED OVER -55° C 

TO +125° C AMBIENT TEMPERATURE RANGE 

ACCEPTS A BROAD RANGE OF DRIVE 

CONDITIONS 

ADAPTIVE LINE TERMINATION INCLUDED 

INTERNAL SHIELD PROVIDES EXCELLENT 

COMMON MODE REJECTION 

EXTERNAL BASE LEAD ALLOWS "LED 

PEAKING" AND LED CURRENT ADJUSTMENT 

1500 Vdc WITHSTAND TEST VOLTAGE 

HIGH RADIATION IMMUNITY 

HCPL-2602 FUNCTION COMPATIBILITY 



Applications 

o MILITARY/HIGH RELIABILITY SYSTEMS 
o ISOLATED LINE RECEIVER 



SIMPLEX/MULTIPLEX DATA TRANSMISSION 

COMPUTER-PERIPHERAL INTERFACE 

MICROPROCESSOR SYSTEM INTERFACE 

DIGITAL ISOLATION FOR A/D, D/A 

CONVERSION 

CURRENT SENSING 

INSTRUMENT INPUT/OUTPUT ISOLATION 

GROUND LOOP ELIMINATION 

PULSE TRANSFORMER REPLACEMENT 



Description 



The HCPL-1930 and HCPL-1931 units are dual channel, 
hermetically sealed, high CMR, line receiver optocouplers. 
The products are capable of operation and storage over the 
full military temperature range and can be purchased as 
either a standard product (HCPL-1930) or with full MIL- 
STD-883 Class Level B testing (HCPL-1931). Both products 
are in sixteen pin hermetic dual in-line packages. 

Each unit contains two independent channels, consisting of 
a GaAsP light emitting diode, an input current regulator, and 
an integrated high gain photon detector. The input regulator 
serves as a line termination for line receiver applications. It 
clamps the line voltage and regulates the LED current so 
line reflections do not interfere with circuit performance. 

(Continued on next page) 
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The regulator allows a typical LED current of 12.5 mA 
before it starts to shunt excess current. The output of the 
detector iC is an open collector Schottky clamped transistor. 
An enable input gates the detector. The internal detector 
shield provides a guaranteed common mode transient 
immunity specification of ±1000 V//isec. 

DC specifications are compatible with TTL logic and are 
guaranteed from -55°C to +125°C allowing trouble free 
interfacing with digital logic circuits. An input current of 



10 mA will sink a six gate fan-out (TTL) at the output with a 
typical propagation delay from input to output of only 
45nsec. 

CAUTION: The small Junction sizes inherent to the design 
of this bipolar component increases the component's 
susceptibility to damage from electrostatic discharge (ESD). 
It is advised that normal static precfiutions be taken in 
handling and assembly of this component to prevent 
damage and/ or degradation v\/hich may be induced by ESD. 



Recommended Operating 
Cohditions (each channel) 





Sym, 


Min. 


Max. 


Unrts 


Input Currem, Low Lev^l 


hL 





250 


• ^A 


Input Current, High Level* 


Hn 


12.6 


60 


mA 


Supply Voltage, Output 


VCQ 


4,5 


5.6 


V 


High Level Er^able Voltage 


Veh 


3.0 


Vqp 


V 


Low Leve^ Enable Voltage 


^F(, 





as 


V 


Fan Out (TTL Load) 


N 




6 




Operating Temperature 


Ta 


-55 


125 


OQ 



'12.5 mA condition permits at least 20% CTR degradation guardband. 
Initial switching threshold is 10mA or less. 



Absolute Maximum Ratings 

Storage Temperature -65° C to +150° C 

Operating Temperature -55° C to +125° C 

Lead Solder Temperature 260° C for 10 s 

(1.6mm below seating plane) 

Forward Input Current— 1 1 (Each Channel) 60 mAl2J 

Reverse Input Current 60 mA 

Supply Voltage — Vcc 7V (1 Minute Maximum) 

Enable Input Voltage — Ve (Each Channel) 5.5 V 

(Not to exceed Vcc by more than 500 mV) 

Output Collector Current — lo (Each Channel) 25 m A 

Output Collector Power Dissipation (Each Channel). 40 mW 

Output Collector Voltage — Vo (Each Channel) 7 V 

Total Package Power Dissipation .'. 564 mW 

Total Input Power Dissipation (Each Channel) ... 168 mW 



Electrical Characteristics ta= 


-55°C to +125°C, unless otherwise specified 






F^arameter 


Symbol 


Milt. 


Typ* 


Max. 


Units 


Test Conditions 


Figure 


Note 


High Level Output Current 


bh 




ao 


260 


^A 


Vqc "^ 5,5V, Vo ^ 53V 
I|-260pA,Ve*3,0V 


3 


3 


Low Level Output Voltage 


Vol 




0.3 


0.6 


V 


Voc = 5.5V,| 1=^1 0mA 

V^ ^ 3.0V. 

Iql ^Sinking) - 10 mA 


1 


3 


Input Voltage 


Vi 




2.2 


2.6 


V 


Ij^lOmA 


2 


3 




2.35 


2J5 


1, -= 60mA 


2 


3 


Input Reverse Voltage 


Vf^ 




0.8 


1.10 


V 


If! ^ 10mA 




3 


Low Level Enable Current 


tEL 




-1.45 


-2.0 


mA 


Vcc ^ 5.5V, V^ ^ 0.5V 




3 


High Level Enable Voltage 


"^EH 


2.0 






V 






3,12 


Low level Enable Voltage 


Vet 






0.8 


V 






3 


High Level Supply Current 


bCH 




21 


28 


mA 


Vcc - 5.6V J, -0, 

Ve = 0.6V both channels 






Low Level Supply Current 


'CCL 




27 


36 


mA 


VcG^S.SV, l,^60mA 
V^^ 0.6V both channels 






Input-Output Insulation 
Leakage Current 


h-o 






1 


iuA 


Relative Humidlty^46% 

TA^25^C,t^5s. 

Vj„o^150OVdc 




4 


Propagation Delay Time to 
High Output Level 


^PIH 




45 




ns 


Cl*='16pF 


RL^6lOn. 
l|^13mA 

, Ta-25«C 


6 


3.6 


55 


100 


CL-50pF 


Propagation Delay Time to 
Low Output Level 


*PHL 




55 




ns 


Ci_=^15pF 


5 


3,6 


60 


100 


C,^-50pF 


Common Mode 
Transient Immunity 
at High Output Level 


(OMh) 


1000 


10.000 




V/^s 


VcM^ 50 V (peak). 
Vo (minj=2 V» 

T^^as'^CRt'^^ioa 

l| = OmA 


7 


3,9 


Common Mode 
Transient Immunity 
at Low Output Level 


lOMtl 


1000 


10,000 




V/;xS 


VcM'=50V(peak) 
Vo (max.) ^0.8 V, 
Tpr25''0,ni^S^m, 
If « 10 mA 


7 


3.10 



*AII typical values are at Vqc = 5V, Ta = 25° C. 
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1 ypiLdI L.ridrdLLt?l 1^ 


>LILb Ta 


= 25°C, 


Vcc = 5 V 






Parameter 


llymbol 


%P- 


Uriitl 


Test Conditions 


Fig, 


Note 


Resistance (Input-Output) 


R|-0 


10^2 


n 


V|.o == 500 vie 




3.13 


Capacitance (Input-Output) 


C|-0 


1.7 


PF 


f===1 MHz 




3,13 


Input-Input Insulation 
Leakage Current 


ll-l , 


0.5 


nM 


45% Relative Humidity, V|»p500 VdC: 
t =^ 6s. 


« ^ ^ ^ - 


lilrt^^^^^ 


Resistance (Input-Input) 


Rh 


10^2 


n 


V|-i = 500 VdC 




11 


Capacitance (Input-Input) 


Chj 


.55 


pF 


f=1 Miz 




11 


Propagation Delay Time of 
Enable from V^h to VgL 


tELH 


35 


ns 


RL-iiilfla, CjjwfipF, 

ll = If mA, Veh =^ 3 V, Vel ^ V 


6,7 


3.7 


Propagation Delay Time of 
Enable from Vel to Vgn 


tEHL 


35 


ns 


6,7 


3,8 


Output Rise Time (10-90%) 


tr 


30 


ns 


RL^510aCt.^15pF, 
l|-13mA 




3 


Output Fall Time (90-10%) 


tf 


24 


ns 




3 


Input Capacitance 


C| 


60 


P^ 


f=1 MHz, V|=0, PINS 1 to 2 or 5 to 6 , 




3 



NOTES: 

1. Bypassing of the power supply line is required, with a 0.01 nF ceramic disc 
capacitor adjacent to each isolator. The power supply bus for the isola- 
tor(s) should be separate from the bus for any active loads, otherwise a 
larger value of bypass capacitor (up to 0.1 /nF) may be needed to suppress 
regenerative feedback via the power supply. 

2. Derate linearly at 1.2 mA/°C above T^ = 100° C. 

3. Each channel. 

4. Device considered a two terminal device: pins 1 through 8 are shorted 
together, and pins 9 through 16 are shorted together. 

5. The tpLH propagation delay is measured from the 6.5 mA point on 
the trailing edge of the input pulse to the 1.5 V point on the trailing 
edge of the output pulse. 

6. The tpLH propagation delay is measured from the 6.5 mA point on 
the' leading edge of the input pulse to the 1.5V point on the leading 
edge of the output pulse. 

7. The t^LH enable propagation delay is measured from the 1.5 V point 
on the trailing edge of the enable input pulse to the 1.5 V point on the 
trailing edge of the output pulse. 



8. The t^HL enable propagation delay is measured from the 1.5 V point 
on the leading edge of the enable input pulse to the 1.5 V point on 
the leading edge of the output pulse. 

9. CMh is the maximum tolerable rate of rise of the common mode 
voltage to assure that the output will remain in a high logic state (i.e. 
VouT>2.0V). 

10. CMl is the maximum tolerable rate of fall of the common mode 
voltage to assure that the output will remain in a low logic state (i.e. 
VouT<0.8V). 

11. Measured between adjacent input leads shorted together, i.e. between 
1,2 and 4 shorted together and pins 5, 6 and 8 shorted together. 

12. No external pull up is required for a high logic state on the enable 
input. 

13. Measured between pins 1 and 2 or 5 and 6 shorted together, with 
pins 10 through 15 shorted together. 
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If- input diode FORWARD CURRENT- 



Figure 1. Input-Output Characteristics 



l|- INPUT CURRENT- mA 

Figure 2. Input Characteristics. 



Ta- TEMPERATURE- "C 

Figure 3. High Level Output Current 
vs. Temperature. 



9-155 

















N/CC"6V 










Rt,«sion 






/ 








tPHL 


^ 




— 




^ 


< 



















Ta- temperature- °c 



INPUT 

MONITORING o- 
NODE 



PULSE 
GEMERATOR 



a 



^*. 



5^ 



;!SS; 



?2?t;0.0lMF 
BYPASS 



|Ru 

"^ OUTPUT Vo 
■o MONITORING 
NODE 



•Cl INCLUDES PROBE AND STRAY WIRING CAPACITANCE -^ 

-^^— -y^ l| = 13mA 

INPUT /__. .\ „.„„^ 



OUTPUT 
Vo 



-t< ST ' 

— j^ 

HL I*— — ^ tpLH h— 



Figure 4. Propagation Delay vs. Temperature. 



Figure 5. Test Circuit for tpHL and tp^H- 
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Figure 6. Enable Propagation Delay vs. Temperature 



Figure 7. Test Circuit for t^HL ^"^1 ^jelw 
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VcM- COMMON MODE TRANSIENT AMPLITUDE - 



Figure 8. Typical Common Mode Transient Immunity 



Jvff 

-I 



2M. 



Od " 

lt>- 



M I ^ tGNO 1 



VcM 



PULSE GEN. 

50V 



>5ion 

r OUTPUT Vo 
^MONITORING 



O.OIjuF NODE 
BYPASS 



y^ 



SWITCH AT A: l|=0 



Vo 



"vzin; 



V"^ 



SWITCH AT B: l| =10mA 



J\. 



-Volmax.) 



-CMl 



Figure 9. Test Circuit for Common Mode Transient immunity and 
Typical Waveforms 
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PART NUMBERING SYSTEM 



fcommerciaj Product 


Class B Product 


HCPL-'ieao 


HCPL-1931 



loon 

I Vs^Sr- 



loon 
, — vw- 



5.0 V +1 



Vcc 
+5.5V 



VoUT 
+2.6 V 



20on 
-VA — f 



200i2 



CONDITIONS: l|=30mA 
lo=10mA 
Vcc= 5.5 V 

Figure 10. Burn In Circuit 



MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett-Packard's 883B Optocouplers are in compliance 
with MIL-STD-883, Revision 0. Deviations listed below are 
specifically allowed in DESC drawing 81028 for an HP. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to -Method 5005 of MIL- 
STD-883. Details of this test program may be found in the 
High Reliability section of the Optoelectronics Designer's 
Catalog. 

HCPL-1931 Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 constant 
acceleration — Condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A, B, C, and D. 

Group A — See table on next page for specific electrical 

tests. 
Group B — No change. 

Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 



GROUP A 
QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

^Static tests at Ta - 25°C - Iqh- Vql. V|, Icgh, IcCU Iel. VgH. Veu Vr, I|-o 


Subgroup 2 

•Static tests at Ta - +125'^C - Iqh. ^OU V|, IcGH. ^CCL. ^EU "^EH^ ^EU Vr 


Subgroup 3 

*Static tests at Ta - -55° C - Iqh, Vql. V|, IccH. IcCl* ^EL- Veh- Vel- Vr 


Subgroup 4, 5, 6, 7, 8A & 88 — These subgroups are non-applicable to this device type. 


Subgroup B 

*Switching tests at Ta = 25°C — tptH. ^PHLr GMh and CMj^ 


Subgroup 10 

Switching tests at Ta = +125"* C 


Symbol 


Max. 


Units 


Test Conditions 


tPLH 


140 


ns 


1| = 13mAdc, Rt, ^ 5100, Ct ^ 50pF 


tPHL 


120 


ns 


1} = 13mAdc, Rt = 510n, Cl = 50pF 


Subgroup 11 

Switching tests at Ta == -55* C 


Symbol 


Max. 


Units 


Test Conditions 


*PLH 


140 


ns 


l| = 13mAdc, Rl - 5100, C^^ SOpF 


JEHL 


120 


ns 


f| =^ 13mAdc, Rt ^ 510a C^ = SOpF 



*Limits and conditions per Electrical Characteristics Table. 
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Application Circuits* 



> 







BELDEN 9773 

C 




BELDEN 9773 





TYPICAL INCREMENTAL DELAY TIMES* 


* 










R«0,C^OPEN 


n^m,c^0PEH 


R^3aC='390pF 


UNITS 


« 


K-i 
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300 


<i 


150 


300 


<1 
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300 


m 


tpHl 


42 


27 


121 


43 


47 


171 


28 


37 


146 


nsec 


Vlh 


31 


121 


tm 


31 


31 


71 


26 


11 


46 


os«c 



CD 



vcc-- 



5 



S@: 



.0.01 



-OVoUTi 



-O V0UT2 



^T T' 



PROPAGATION DELAY TIMES SHOWN EXCLUDE DRIVER AND LINE DELAYS. 

Figure A-j Polarity Non-Reversing. 




BELDEN 9773 




7' 7i 



:£ 



:^ 



TYPICAL INCREMENTAL DELAY TIMES* 





WITHOUT 

scHarrKVDioDES 


WITH 
SCHOTTKY DIODES 


SWITCH 

A 


SWITCH 
B 


UNITS 


e 


<1 


150 


300 


<1 


150 


300 


^ 


^ 


m 


tp 


112 


4SS 


d20 


78 


365 


700 


OPEN 


OPEN 


rtaec 


52 


410 


730 


54 


305 


580 


OPEN 


CIjOSED 


n^ftc 


$2 


410 


490 


54 


395 


490 


CLOSED 


CU3SED 


nsec 



s 



vcc 



5 



mm 



.01 > 

F |56C 

-Li5 -Li? 



XOR 
FLIP fLOP 



3VouT 

3VoUT 



X/^F T^'; 



1 



PROPAGATION DELAY TIMES SHOWN EXCLUDE DRIVER AND LINE DELAYS 
USING 1/3 74LS04 INVERTERS AND 74LS00 QUAD NAND 



Figure A2 Polarity Reversing, Split Phase. 





NAND flip flop tolerates 
simultaneously HIGH 
inputs; NOR flip flop 
tolerates simultaneously 
LOW inputs; EXCLUSIVE- 
OR flip flop tolerates 
simultaneously HIGH OR 
LOW inputs without 
causing either of the 
outputs to change. 



EXCLUSIVE-OR FLIP FLOP 



•FOR A DESCRIPTION OF THESE CIRCUITS 
SEE HCPL-2602 DATA SHEET. 



Figure A3 Flip Flop Configurations. 

•*THE INCREMENTAL DELAY TIMES ARE THE TIME DIFFERENCES BETWEEN THE TIME AT WHICH 
THE OUTPUT VOLTAGE CROSSES THE 1.5-V LEVEL AND THE TIME AT WHICH THE VOLTAGE 
WAVEFORM CROSSES 50% ON A RESISTIVE TERMINATION OF THE TRANSMISSION LINE. 
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CVl 



HEWLETT 
PACKARD 



HiRMETICALLY SEALED 

FOUR CHANNEL 

LOW INPUT CURRENT 

OPTOCOUPLER 


6IM140A 
6N140A/883B 




Features 

• NEW— MANUFACTURED AND TESTED ON A 
MIL-STD-1772 CERTIFIED LINE 

• PERFORMANCE GUARANTEED OVER -55° C TO 
+125° C AMBIENT TEMPERATURE RANGE 

• MIL-STD-883 CLASS B TESTING 

• HIGH DENSITY PACKAGING 

• NEW— INTERNAL SHIELD FOR HIGHER CMR 

• HERMETICALLY SEALED 

• LOW INPUT CURRENT REQUIREMENT: 0.5 mA 

• HIGH CURRENT TRANSFER RATIO: 1500% TYPICAL 

• LOW OUTPUT SATURATION VOLTAGE: 0.1 V 
TYPICAL 

• LOW POWER CONSUMPTION 

• 1500 Vdc WITHSTAND TEST VOLTAGE 

• HIGH RADIATION IMMUNITY 

• HCPL-2730/2731 FUNCTION COMPATIBILITY 

Applications 

• MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATED INPUT LINE RECEIVER 

• SYSTEM TEST EQUIPMENT ISOLATION 

• DIGITAL LOGIC GROUND ISOLATION 

• EIA RS-232C LINE RECEIVER 

• MICROPROCESSOR SYSTEM INTERFACE 

• CURRENT LOOP RECEIVER 

• LEVEL SHIFTING 

• PROCESS CONTROL INPUT/OUTPUT ISOLATION 






-(-, SUFFIX LETTER) 



- TYPE (-. U.S.A. mdB) 



PIN1 IDENTIFIER 



KHMKKK?^ 




^ 2.2&<.090) 0.51 (.020) _^ 
2.79 U10> MAX. ""^ 



OlMENStONS m MrJ-LIMETERS AND (JNCH£$1. 

Ouilfne Drawing* 




Description 



The 6N1 40A is an EIA registered hybrid microcircuit which is 
capable of operation overthefuil military temperature range 
from -55° C to +125°C and is electrically and functionally 
identical to the 6N140 part. It is an advanced replacement 
unit for the 6N140. Performance of the 6N140A over the full 
military temperature range results from an improved 
integrated bypass resistor which shunts photodiode and 
first stage leakage currents. 

The 6N140A contains four GaAsP light emitting diodes, 
each of which is optically coupled to a corresponding 
integrated high gain photon detector. The high gain output 
stage features an open collector output providing both lower 
output saturation voltage and higher speed operation than 
possible with conventional photo-darlington type opto- 
couplers. Also, the separate Vcc pin can be strobed low as an 
output disable or operated with supply voltages as low as 
2.0V without adversely affecting the parametric performance. 

The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 6N1 40A has a 300% minimum CTR at an input current of 
only 0.5mA making it ideal for use in low input current 
applications such as MOS, CMOS and low power logic 
interfacing or RS-232C data transmission systems. 
Compatibility with high voltage CMOS logic systems is 
assured by the 18V Vcc ^ncl by the guaranteed maximum 
output leakage (Iqh) at 18V. The shallow depth of the 10 
photodiode provides better radiation immunity than 
conventional phototransistor couplers. 

See the selection guide at the front of this section for other 
devices in this family. 



*JEDEC Registered Data 
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TABLE I 

Recommended Operating 
Conditions 





Symbot 


iVIin, 


IVlax, 


Units 


Input Current, tow Level 
(Each Channel) 


^FL 




2 


juA 


Input Current, Hi^h Level 
(Sach Channel) 


Mh 


0.5 


5 


mA 


Supply Voltage 


vcc 


2,0 


18 


V 



TABLE II 

Electrical Characteristics ta= 



Absolute Maximum Ratings* 

Storage Temperature -65° C to +150° C 

Operating Temperature ............. -55°Cto+,125°C 

Lead Solder Temperature . .. ......... ., 260°Cfor10s. 

(1.6mm below seating plane) 

Output Current, Iq (each channel) . .. ..... 40 mA 

Output Voltage, Vo (each channel) .. -0.5to20Vl^l 

Supply Voltage, Vcc • • • • • • -0.5to20Vl''l 

Output Power Dissipation (each channel) ... 50 mW'^' 
Peak Input Current (each channel, 

<1 ms duration, 500 pps) 20 mA 

Average Input Current, Ip (each channel) ..... lOmA'^' 
Reverselnput Voltage, Vr (each channel) 5V 

-55° C to 125° C, Unless Otherwise Specified 



P^mmeier 


Symbol 


Min. 


Typ.* 


Max. 


Units 


Test Conditions 


Fi9- 


Note 


Current Transfer Ratio 


CTR* 


300 
300 
200 


1500 
1000 
500 




% 
% 
% 


lF=0.5mA, Vo=0.4V, Vcc=^4.5V 
lF=^1.6mA, Vo==0.4V, Vcc=4.5V 
lF=5mA, Vo=0.4V, Vcc==4.5V 


3 


4,5 


Logic Low Output Voltage 


Vol 




.1 
.2 


.4 

.4 


V 
V 


lp=0.5mA. lQL^1.5mA,Vcc^4,6V 
Ip^amA, loL^l0mA,Vcc^4.5V 


2 


4 


Logic High Output Current 


lOHX 




.001 


260 


/^A 


lp=2juA (channel under test) 
Vo-Vcc-1SV 




4,6 


lOH* 


4 


Logic tow Supply Current 


tCCL* 




1.7 


4 


mA 


lF1^iF2-lF3^lF4~1.6mA 
Vcc^lSV 






Log'iO High Supply Current 


ICCH* 




.001 


40 


mA 


lF1=lF2-tF3~lF4-0 
Vcc=^18V 






Input ForwardgVoltage 


Vf* 




1.44 


1.7 


V 


lF==1.6mA, Ta=^26^C 


1 


4 


Input Reverse Breakdown 
Voltage 


BVn* 


5 






V 


Ir^IO/uA, Ta«25^C 




4 


Input-Output Insulation 
Leakage Current 


li«o* 






1.0 


fxA 


45% Relative Humidity. Ta^25^C, 
t^SsM Vi^o'^1600 Vdc 




7,13 


Propagation Delay Time 
To Logic HlghlAt Output 


tpLH* 




6 


60 


A»S 


JF=0.5mA, Hi^AJka, Vcc^S.OV, Ta=25^C 


8 


4 




4 


20 


fi^ 


iF^SmA, RL==680n, Vcc==5.0V, Ta^26°C 


8 


4 


Pfopagallon Delay Time 
To Logic Low At Output 


tPHl.* 




30 


100 


iuS 


iF^O.SmA. Rt=4JkO, Vcc^S.OV, Ta^25''C 


8 


4 




2 


5 


^S 


iF^SmA, Rt«-680a Vcc-5.0V. Ta=25''C 


8 


4 


Common Mode f ransient 
Immunity At Logic High 
Level Output 


IOMhI 


500 


1000 




V/fi^ 


|p=0, Rt^^1.5ka 

fVcivfl-50Vp.p, Vcc-5.0V, Ta-25<'C 


9 


4 
10,12 


Common Mode Transient 
ImmMnity At Logic Low 
Level Output 


IcmlI 


600 


1000 




V/^s 


lj;"1.6mA, Ri^^l.SkO 
{Vcwl-50V^.p. Vcc-5.0V, Ta-25^C 


9 


4 
11,12 


TABLE III *JEDEC Registered Data 

. M ^. i J.- **AII typical values are at Vcc = 5V.Ta = 25° C 
Typical CharaCLeriStlCS Ta = 25°C, Vcc = 5V Each channel 


Parameter 


Symbol 


Min. 


Typ. 


Max, 


Units 


Test Conditions 


Fig. 


Note 


Pes'istance sloput-Output) 


R{-0 




1012 




n 


Vi-o^600Vdc, Ta^25°C 




4,8 


Capacitance (Input-Outputs 


C|*0 




1,5 




PF 


f=^1MHz, Ta==25^C 




4,8 


Input-Input Insulation 
Leakage Current 


ll-f 




0.6 




nA 


46% Relative Humidity, Vw^600 Vdc, 

TA-26"at=6s. 




9 


Resistance (Input-Input) 


Bi-I 




1012 




a 


Vw=500Vdc,TA-25°C 




9 


Capacitance (Input-Input) 


Cm 




1 




PF 


f^lMHz, Ta=25^C 




9 


Temperature Coefficient 
of Forward Voltage 


JiVf 
^Ta 




-1.8 




mV/ 
"'C 


lF-1,6mA 




4 


Input Capacitance 


CiN 




60 




pF 


f^lMHz. Vf=0,Ta=^25«C 




4 



, 1. Pin 10 should be the most negative voltage at the detector side. Keeping 
VqqBS low as possible, but greater than 2.0 volts, will provide lowest total 
Iqh over temperature. 

2. Output power is collector output power plus one fourth of total supply 
power. Derate at 1 .66mW/° C above il 0° C. 

3. Derate Ip at 0.33m A/°C above 110° C. 

4. Each channel 

5. CURRENT TRANSFER RATIO is defined as the ratio of output collector 
current, Iq. to the forward LED input current, I p, times 100%. 

6. Iqhx '2 *'^® leakage current resulting from channel to channel optical 
crosstalk. lp = 2juAforchannelundertest.Forailotherchannels,lp= 10mA. 

7. Device considered a two-terminal device: Pins 1 through 8 are shorted 
together and pins 9 through 16 are shorted together. 



8. Measured between the LED anode and cathode shorted together and pins 
10 through 15 shorted together. 

9. Measured between adjacent input pairs shorted together, i.e. between 
pins 1 and 2 shorted together and pins 3 and 4 shorted together, etc. 

10. CMHisthemaximumtolerablecommonmodetransienttoassurethatthe 
output will remain in a high logic state (i.e. Vo> 2.0V). 

1 1 . CMl is the maximum tolerable common mode transient to assure that the 
output will remain in a low logic state (i.e. Vq < 0.8V). 

12. In applications where dV/dt may exceed 50,000 V/jus (such as a static 
discharge) a series resistor, Rq(j, should^ be included to protect the 
detector IC's from destructively high surge currents. The recommended 
value is Rpr ° og ■ , — r; kll. ■ ' 



"CC° 



0.6 Ir (mA) 



13. This is a momentary withstand test, not an operating condition. 
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Figure 1. Input Diode Forward Current vs. 
Forward Voltage. 
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Figure 4. Normalized Supply Current vs. 
Input Diode Forward Current. 
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Figure 7. Propagation Delay vs. Input Diode 
Forward Current. 
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Figure 5. Propagation Delay to Logic Low 
vs. Input Pulse Period. 
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Figure 3. Normalized Current Transfer 
Ratio vs. Input Diode Forward 
Current. 
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Ta -TEMPERATURE (°C) 

Figure 6. Propagation Delay vs. 
Temperature 




ICl=15pF 



Figure 8. Switching Test Circuit.* 

(f, tp not JEDEC registered) 



t,, t, = 80ns 



SWITCH AT A: If= 0mA 





SWITCH AT B: If= 1.6mA ..„ ., ,„ PULSEGEN. 

••See Note 12. 

Figure 9. Test Circuit for Transient Immunity and Typical Waveforms. 



Rj MAY BE OMITTED 
ADDITIONAL FANOUT 
IS NOT USED. 



^^^^OrJ 



Figure 10. Recommended Drive Circuitry 
Using TTL Logic. 



*JEDEC Registered Data 
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MIL-STD-883 CLASS B TEST PROGRAM 

Hewlett Packard's 883B Optocouplers are in compliance 
with MIL-STD-883, Revision C. Deviations listed below are 
specifically allowed in DESC drawing 83024 for an H.P. 
Optocoupler from the same generic family using the same 
manufacturing process, design rules and elements of the 
same microcircuit group. 

Testing consists of 100% screening to Method 5004 and 
quality conformance inspection to Method 5005 of MIL- 
STD-883. Details of these test programs may be found in 
Hewlett-Packard's Optoelectronics Designer's Catalog. 
6N140A/883B Clarifications: 

I. 100% screening per MIL-STD-883, Method 5004 constant 
acceleration — condition A not E. 

II. Quality Conformance Inspection per MIL-STD-883, 
Method 5005, Group A,B,C and D. 

Group A — See table below for specific electrical tests; 
Group B — No change 



Group C — Constant Acceleration — Condition A not E. 
Group D — Constant Acceleration — Condition A not E. 

PART NUMBERING SYSTEM 



Commercial Product 


Cfa$s B Product 


6N140A 


6N140A/883B 




CONDITIONS: lF=5mA 
lo = 10 mA 
Vcc = 18V 

Figure 11. Operating Circuit for Burn-In 
and Steady State Life Tests. 



GROUP A — ELECTRICAL TESTS QUANTITY/ACCEPT NO. = 116/0 



Subgroup 1 

*Stattc tests at Ta = 25^C - bH> ^HX. hcu bcH. ctr. Vp, BVr and l\^ 


Subgroup 2 

^Static tests at Ta - ^125° - Iqh* hnx, ^cou Icch, ctb 


Symbol 


Min. 


Max. 


Units 


Test Conditions 


Vf 




1.7 


V 


lj=-^ 1.6 mA 


BVe 


5 




V 


Ir«10mA 


Subgroup 3 

^Static tests at Ta = -SS^'C- toH. bHX. ^cot' bcH» ctr 


Symbol 


Mm, 


Max. 


Units 


Test Conditions 


Vf 




1.8 


V 


If ^ 1,6 mA 


BVa 


5 




V 


1r-10mA 


Subgroup 4, 5, 6, 7» 8A and 8B 

These subgroups are not applicable to this device type. 


Subgroup 9 

*Switchtng tests at Ta «= 26^0 - tpi^ni- ¥hiii tpLH2. tpHL2t OMh and CMi^ 


Subgroup 10 

Switching tests at Ta =^ +1 26^ C 


Symbol 


Max. 


Units 


Test Conditions 


tfLHI 


60 


MS 


\f^o.BmKni--4jm 


Vcc-6.0V 


^PLH2 


30 


PLS 


{f^BmA,Ri=^mQil 


Vcc=-5.0V 


'tpH LI 


100 


MS 


]f; = 0.5mA,Ru«4Jka 


Vcc-S'OV 


tpHL2 


10 


MS 


Ip^SmA, Rt-680n 


Vcc^S.OV 


Subgroup 11 

Switching tests at Ta = -SS'^G 


Symbol 


Max. 


Units 


Test Condtflons 


^PLm 


60 


MS 


k^03mKni=^4Jm 


Vcc-5,0V 


VuHa 


30 


MS 


ip«5mA,Rt-680O 


Vcc«6.0V 


^PHLI 


100 


MS 


tF«0.5mA,%-4JI<a 


Vcc-5.0V 


tpHta 


10 


MS 


IfT^SmA.Rt-eaoO 


Vbo-5.0V 



*Limits and conditions per Table II. 
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WLim HEWLETT 
mLTM PACKARD 



FOUi CHANNEL 

Hermetically sealed 
opt0coupler 



DESC APPROVED 



8302401 EC 




Features 



NEW— MANUFACTURED AND TESTED ON A 

MIL-STD-1772 CERTIFIED LINE 

RECOGNIZED BY DESC* 

HERMETICALLY SEALED 

MIL-STD-883 CLASS B TESTING 

HIGH DENSITY PACKAGING 

NEW— INTERNAL SHIELD FOR HIGHER CMR 

PERFORMANCE GUARANTEED OVER -55° C 

TO +125° C AMBIENT TEMPERATURE RANGE 

1500 V dc WITHSTAND TEST VOLTAGE 

LOW INPUT CURRENT REQUIREMENT: 0.5 mA 

HIGH CURRENT TRANSFER RATIO: 1500% 

TYPICAL 

LOW OUTPUT SATURATION VOLTAGE: 0.1 V 

TYPICAL 

LOW POWER CONSUMPTION 

HIGH RADIATION IMMUNITY 



OUTLINE DRAWING 

-K SUFFIX LETTERJ 





y 1 

DIMENSIONS IN MILLIMETERS AND (INCHES! 

Applications 

o MILITARY/HIGH RELIABILITY SYSTEMS 

• ISOLATED INPUT LINE RECEIVER 

• SYSTEM TEST EQUIPMENT ISOLATION 
o DIGITAL LOGIC GROUND ISOLATION 

o EIA RS-232C LINE RECEIVER 
o MICROPROCESSOR SYSTEM INTERFACE 
o CURRENT LOOP RECEIVER 
o LEVEL SHIFTING 

o PROCESS CONTROL INPUT/OUTPUT 
ISOLATION 



Description 



The 8302401 EC is the DESC selected item drawing assigned 
by DOD for the 6N140A optocoupler which is in accordance 
with MIL-STD-883 class B testing. Operating characteristic 
curves for this part can be seen in the 6N140A data sheet. 
This hybrid microcircuit is capable of operation over the full 
military temperature range from -55°C to +125°C. 

The 8302401 EC contains four GaAsP light emitting diodes, 
each of which is optically coupled to a corresponding 
integrated high gain photon detector. The high gain output 
stage features an open collector output providing both lower 
output saturation voltage and higher speed operation than 
possible with conventional photo-darlington type opto- 
couplers. Also, the separate Vcc pin can be strobed low as an 
output disable or operated with supply voltages as low as 
2.0V without adversely affecting the parametric performance. 

(Continued on next page) 



* Defense Electronic Supply Center (DESC) is ah agency of the Department of Defense (DOD). 
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The high current transfer ratio at very low input currents 
permits circuit designs in which adequate margin can be 
allowed for the effects of CTR degradation over time. 

The 8302401 EC has a 300% minimum CTR at an input 
current of only 0.5mA making it ideal for use in low input 
current applications such as MOS, CMOS and low power 
logic interfacing or RS-232C data transmission systems. 
Compatibility with high voltage CMOS logic systems is 
assured by the 18V Vcc and by the guaranteed maximum 
output leakage (Ioh) at 18V. The shallow depth of the IC 
photodiode provides better radiation immunity than 
conventional phototransistor couplers. 

The test program performed on the 8302401 EC is in 
compliance with DESC drawing 83024 and the provisions of 
method 5008, Class B of MIL-STD-883. 



Absolute Maximum Ratings 

storage Temperature Range -65° C to +150°C 

Operating Temperature -55°C to +125°C 

Lead Solder Temperature 260° C for 10 s. 

(1.6mm below seating plane) 

Output Current, Iq (each channel) 40 mA 

Output Voltage, Vq (each channel) -0.5 to 20 Vl"" I 

Supply Voltage, Vec • •..•• -0.5 to 20 Vl""! 

Output Power Dissipation (each channel) 50 mWl^l 

Peak Input Current (each channel, 

< 1 ms duration) 20 mA 

Average Input Current, Ip (each channel) 10 mA'^' 

Reverse Input Voltage, Vr (each channel) 5V 



ReGommended Operating 
Conditions 





Symbol 


Mm. 


Max. 


Units 


Input Current, Low Level 
(Each Channel) 


hi 




2 


mA 


Input Current, High Level 
(Each Charrnel) 


Ifh 


0.5 


5 


mA 


Supply Voltage 


Vcc 


2.0 


18 


V 



100% Screening 



MIL-STD-883, METHOD 5004 (CLASS B DEVICES) 


Test Screen 


Method 


Conditions 


1. Precap jntirnal Visual 


2017 




2. High Temperature Storage 


1008 


Condition C, Ta~ 150^ C, 
Time = 24 hours minimum 


3. Temperature Cycling 


1010 


Condition C, -65'' C to +150^ C, 10 cycles 


4. Constant Acceleration 


2001 


Condition A, 5KG's, Y-j and Y2 axis only 


5. fine Leak 


1014 


Condition A 


6. Gross Leak 


1014 


Condition C 


7. Interim Electrical Test 


^ 


Optional 


a Burn-In 


1015 


Condition B, Time ~ 160 hours minimum 
Ta ^ +125^ C, Vcc = 18V, Ip - 5 mA, 
\q^ 10 mA (Figure 1) 


9. Final Electrical Test 
Electrical Test 


— 


Group A, Subgroup 1, 5% PDA applies 
Group A, Subgroup 2, 3, 9 


10. External Visual 


2009 
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Quality Conformance inspection 



GROUP A ELECTRICAL PERFORMANCE CHARACTERISTICS 
QUANTITY/ACCEPT NO. = 116/0 



Parameter 


Symbol 


Test Conditions 


Group A 
Subgroups 


Lfmits 


Mp» 


Note 


mn. 


M|x. 


Current Transfer Ratio 


1 i^F(CTR) 


lp=0.5mA, Vo-0.4V, Vcc==4.5V 


1,2,3 


300 


Ill 


% 


4,5 


lF=1.6mA. Vo^0.4V. Vcc=4,5V 


1,2,3 


300 




% 


4,5 


Ip^SmA, Vo===0.4V, Vccp4.5V 


1,2,3 


200 




% 


4,5 


Logic Low Output Voltage 


Vol 


lF==0.5mA, loL=^1.5mA,Vcc=4SV 


1,2,3 




0.4 


V 


4 


lF=5mA, loL^IOmA, Vcc==4.5V 


1.2,3 




0,4 


V 


4 


Logic Higli Output Current 


'Ih 


lr=2MA 
,y^=Vcc=18V 


1,2,3 




250 


M 


4 


■OHX 


1.2,3 




250 


mA 


4,6 


Logic Low Supply Current 


fcCL 


lpi=li=2==iF3=lF4=^"l'6mA 

Vcc=18V 


1,2,3 




4 


mA 




Logic High Supply Current 


icCH 


lFl™iF2^iF3^iF4^0mA 

Vcc=18V 


1,2,3 




40 


mA 




Input Forward Voltage 


Vf 


lj:-t6mA 


112 




1.7 


V 


4 


3 




T8 


V 


4 


Input Reverse Breakdown 
Voltage 


BVr 


Ir-10mA 


1.2,3 


5 




V 


4 


Input-Output Insulation 
Leakage Current 


1|.0 


45% Relative Humidity, T-25'^C, 
t^5s., V,.o===1500Vdc 


1 




1.0 


mA 


7,12 


Capacitance Between 
input-Output 


C^o 


f-1MHz,Tc=25°C 


4 




4 


p^ 


4,8 


Propagation Delay Time 
To Logic High At Output 


tpLH 


lF=0.5mA,Rt=4.7kn, Vqc^S^OV 


9,10,11 




60 


(xS 




Ip-SmA, Rt=680n, Vcc^S.OV 


9 




20 


juS 




10, 11 




30 


MS 




Propagation Delay Time 
To Logic Low At Output 


tpHL 


lF-0.5mA,RL-^47kO, Vcc=5.0V 


9,10,11 




100 


JUS 




Ip^SmA, Re680n, Vcc=5,0V 


9 




5 


MS 




10,11 




10 


MS 




Common Mode Transient 
Immunity At Logic High 
Level Output 


ICMhI 


If=0, RL==T5ka 

}VcMl=25Vp.p,Vcc=5.0V 


9,10,11 


500 




V/ms 


9,11 


Common Mode Transient 
Immunity At Logic Low 
Level Output 


|cMl| 


Ip^TBrnA, RL=1.5ka 
IVcMl=-25Vp,p, Vcc-5.0V 


9,10,11 


600 




y/iis 


10,11 



NOTES: 1. Pin 10 should be the most negative voltage at the 
detector side. Keeping Vcc as low as possible, but 
greater than 2.0 volts, will provide lowest total Iqh over 
temperature. 
2. Output power is collector output power plus one 
fourth of total supply power. Derate at 1.66mW/°C 
above 11 0°C. 

Derate I pat 0.33mA/°C above 110° C. 
Each channel 

CURRENT TRANSFER RATIO is defined as the ratio 
of output collector current, \q, to the forward LED 
input current, Ip, times 100%. 
Iqhx is the leakage current resulting from channel to 
channel optical crosstalk. Ip = 2/xA for channel under 
test. For all other channels, lp= 10mA. 
Device considered a two-terminal device: Pins 1 
through 8 are shorted together and pins 9 through 16 
are shorted together. 



3. 
4. 
5. 



7. 



Measured between the LED anode and cathode shorted 
together and pins 10 through 15 shorted together. 
CMh is the maximum tolerable common mode transient 
to assure that the output will remain in a high logic state 
(i.e. Vo> 2.0V). 

CMl is the maximum tolerable common mode transient 
to assure that the output will remain in a low logic state 
(i.e. Vo< 0.8V). 

In applications where dV/dt may exceed 50,000 V/^is 
(such as a static discharge) a series resistor, Rcc- should 
be included to protect the detector IC's from destructively 
high surge currents. The recommended value is 



Rcc ~ 



IV 



cc~ 0.6 Ip(mA) 



kn. 



12. This is a momentary withstand test, not an operating 
condition. 
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GROUP B TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


Method 


Conditions 


VTPO 


Sobgroup 1 

Physical Dimensions (Not required if 
Group D IS to be performed) 


2016 




2 Devices 
im failures) 


Siibgroap 2 

Resistance to Solvents 


2015 




4 Devices 
(no failures) 


Sybf roup 

Solderablfity 

(tTPD applies to number of leads 
Inspected — no fewer than 3 devices 
shall be used). 


2003 


Soldering Temperature of 245 ± 5^ C 
for 10 seconds 


10 
(3 Devices) 


Subgroup 4 

Internal Visual and Mechanical 


2014 




1 Device 
Cno failures) 


Subgroup 5 

Bond Strength 
Thermooompression: 
^Performed at precap, prior to seal 
LTPD applies to number of Pond), 


2011 


Test Condition D 


16 


Subgroup $ 

Internal Water Vapor Content 
(Not applicable — does not contain 
desiccant) 


- 




— 


Subgroup 7* 

Electrical Test 

Electrostatic Discharge Sensitivity 
Electrical Test 
*(To be performed at initial qualification only! 


3015 


Group A, and Delta Limits In 
Accordance with Method 3015 

Oroup A, and Delta Limits In 
Accordance with Method 3016 


3(0) with repeat 
for cumulative 
effects 15(0) 



GROUP C TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


l\/leihod 


Conditions 


LTPD 


Subgroup 1 

Steady State Life Test 

Endpoint Electrlcals at 1000 hours 


1005 


Condition B» Time - 1000 hours total 

TA«*+126^aVcc = 1SV, 

If « 6 mA, lo*^ 10 mA (Figure 1) 

Group A, Subgroup 1» 2, 3 


6 


Subgroup 2 

Temperature Cycling 

Constant Acceleration 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electrlcals 


1010 

2001 
1014 
1014 
1010 


Condition C, -65.'' C to -M50^ C, 
10 cycles 

Condition A, SKO's, Yi and Ya axis only 

Condition A 

Condition C 

Per Visual Criteria of Method 1010 

Group A, Subgroup 1, 2, 3 


16 
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GROUP D TESTING MIL-STD-883, METHOD 5005 (CLASS B DEVICES) 



Test 


Mithod 


Conditions 


LTPD 


Subgroup 1 

Physical Dimensions 


2016 




15 


Subgroup 2 

tead Integrity 


::;::: ^004 


Test Condition B2 (lead fatigue) 


15 


Subgroups 

Thermal Shock 

Temperature Cycling 

Moisture Resistance 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


1011 
1010 

1004 
1014 
1014 


Condition B, (~55°C to +125" C) 
15 cycles min. 

Condition C, f-65l=^C to +150^0 
100 cycles min. 

Condition A 

Coriiition C 

Per Visui Criteria of Method 1004,1010 

Group A, Subgroup 1, 2, 3 


15 


Subgroup 4 

Mechanical Shock 

Vibration Variable Frequency 
Constant Acceleration 
Fine Leak 
Gross Leak 
Visual Examination 
Endpoint Electricals 


2002 

2007 
2001 
1014 
1014 
1010 


Condition B. 1500G, t = 0.5 ms, 

5 blows In each orientation 

Condition A 

Condition A,5KG's,Yi and Ya axis only 

Condition A 

Condition C 

Per Visual Criteria of Method 1010 

Group A, Subgroup 1, 2, 3 


15 


Subgroup 5 

Salt Atmosphere 
Fine Leak 
Gross Leak 
Visual Examination 


1009 
1014 
1014 
1009 


Condition A min. 

Condition A 

Condition C 

Per Visual Criteria of Method 1009 


15 


Subgroup 6 

Internal Water Vapor 
Content 


1018 


5,000 ppm Maximum 
Water content at 1 00'" C 


3 Devices 
(0 failures) 
5 Devices 
(1 failure) 


Subgroup 7 

Adhesion of Lead Finish 


2025 




15 


Subgroup 8 

Lid Torque 

(not applicable— solder seal) 


2024 




5 Devices 
(0 failures) 



ViN 
2.3 V 




^T^ 




Ta=+125''C 



Figure 1. Operating Circuit for Burn-In and Steady State Life Tests. 
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Applications 



• Application Bulletins, Notes, Handbooks, and 
Manual Listing 

• Abstracts 



# 




'# 



(/ 




Applications 

Because technology is growing and changing so rapidly, 
HP's commitment to customers includes an extensive 
applications department. In an effort to anticipate 
design needs and answer design questions, this team of 
engineers has published a complete library of 
applications literature. This literature is available, free 
of charge, through HP sales and service offices, 
authorized distributors, and direct from the factory. 

This section contains a listing of all available application 
bulletins, application notes, technical briefs, and 
designer guides. 



Also available for $12 each are application handbooks 
which contain complete application notes bound 
together with additional product information, allowing 
you to keep the design information you need from 
year-to-year. 

These handbooks are available through your local 
authorized distributor. A listing of these distributors 
can be found in the appendix. 
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Applications Listing 



MOTION SENSING AND CONTROL 



Model 
Pub. No. (Date) 



Description 



AN-1011 Design and Operational Considerations 

5953-9393 (12/83) for the HEDS-5000 Incremental Shaft 

... , Encoder 

AN-1025 Applications and Circuit Design for the 

5954-0920 (9/85) HEDS-7500 series Digital Potentiometer 

AN-1032 Design of the HCTL-1000's Digital Filter 

5954-0932 (4/86) Parameters by the Combination Method 



BAR CODE COMPONENTS 



Model 
Pub. No. (Date) 



Description 



AB-59 HP 16800A/16801 A Bar Code Reader 
5953-9365 (7/83) Configuration Guide for a DEC VT-100 or 
Lear Siegler ADM-31 to a DEC PDP-11 
Computer 

AB-61 HP 16800A/16801 A Bar Code Reader 
5953-9361 (8/83) Configuration Guide for an IBM 
3276/3278 Terminal 

AB-62 HP 16800A/16801 A Bar Code Reader 
5953-9362 (8/83) Configuration Guide for an IBM 4955F 
Series 1 Process Control CPU/Protocol 
Converter and an IBM 3101 Terminal 

AB-63 HP 16800A/16801A Bar Code Reader 
5953-9363 (8/83) Configuration Guide for an IBM 5101 
Personal Computer 



AB-68 
5953-9382(11/83) 



HP 16800A/16801A Bar Code Reader 
Configuration Guide for a MICOM 
Micro280 Message Concentrator 



AB-75 
5954-2170(12/86) 



ESD Control in Portable Bar Code 
Readers 



AB-77 
5954-2176 (9/87) 



Interfacing the HP SmartWand 



AB-1008 
5953-0460 (1/81) 



Optical Sensing with the HEDS-1000 



AN-1013 
5953-9387 (11/83) 



Elements of a Bar Code System 



OPTOCOUPLERS 

Model 
Pub. No. (Date) 



Description 



TB-103 
5954-1017 (7/85) 



High Speed Optocouplers vs. Pulse 
Transformer 



AB-60 
5953-9347(4/83) 



Applications Circuits for 
HCPL-3700 and HCPL-2601 



AB-69 
5953-9384 (10/83) 



CMOS Circuit Design using Hewlett- 
Packard Optocouplers 



AN-939 
5953-9368 (10/73) 



High Speed Optocouplers 



AN-947 
5953-7759 (6/82) 



Digital Data Transmission Using Optically 
Coupled Isolators 



AN-948 Performance of the 6N135, 6N136 and 
5953-7716 (12/81 ) 6N137 Optocouplers in Short to Moderate 
Length Digital Data Transmission 
Systems 



AN-951-1 
5953-7794 (10/82) 



Applications for Low Input Current, 
High Gain Optocouplers 



AN-951-2 
5963-7730 (4/82) 



Linear Applications of Optocouplers 



AN-1002 
5953-7799(10/82) 



Consideration of CTR Variations in 
Optically Coupled Isolator Circuit 
Designs 



AN-1004 Threshold Sensing for Industrial Control 
5953-0406 (11/79) Systems with the HCPL-3700 Interface 
Optocoupler 



AN-1018 
5953-9359 (8/83) 



Designing with HCPL-4100 and 
HCPL-4200 20 mA Optocouplers 



AN-1023 
5954-1003(3/85) 



Radiation Immunity of HP Optocouplers 



AN-1024 
5954-1006 (3/85) 



Ring Detection. with the 
HCPL-3700 Optocoupler 



FIBER OPTICS 

Model 
Pub. No. (Date) 



Description 



AB-65 
5953-9370 (9/83) 



Using 50/125 jum Optical Fiber.with 
Hewlett-Packard Components 



AB-71 
5954-1021 (12/85) 



Using 200 /^m PCS Optical 
Fiber with HP Components 



AB-73 
5954-8415 (6/87) 



Low-Cost Fiber Optic Transmitter and 
Receiver Interface Circuits 



AN-915 
5953-0431 (4/80) 



Threshold Detection of Visible and 
Infrared Radiation with PIN Photodiodes 



AN-1022 
5954-0979(1/85) 



High Speed Fiber Optic Link Design with 
Discrete Components 



TB-101 
5954-1004 (4/85) 



Fiber Optic SMA Connector Technology 



TB-102 
5954-1011 (5/85) 



Fiber/Cable Selection for LED Based 
Local Communications Systems 



TB-104 
5954-1025 (12/85) 



Baseband Video Transmission with Low 
Cost' Fiber Optic Components ' 



TB-105 
5954-8436 (6/87) 



ST Connector/Cable Guide 



LIGHT BARS AND BAR GRAPH ARRAYS 
Description 



Model 
Pub. No. (Date) 

AN-1007 Bar Graph Array Applications 
5953-0452(1/81) 

AN-1012 Methods of Legend Fabrication 
5953-0478(2/81) 

SOLID STATE LAMPS 



Model 
Pub. No. (Date) 




Description 



AB-1 Construction and Performance of High 

5952-8378 (1/75) Efficiency Red, Yellow and Green 
LED Materials 



AB-74 
5954-8402 (11/86) 



Auto-Insertion of Option 002 Tape and 
Reel LED Lamps 
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SOLID STATE LAMPS (Cont.) 



INK-JET COMPONENTS 



Model 
Pub. No. (Date) 



Description 



AN-945 
5952-0420 (10/73) 



Photometry of Red LEDs 



AN-1005 
5953-0419 (3/80) 



Operational Considerations for LED 
Lamps and Display Devices 



AN-1017 
5953-7784 (10/82) 



LED Solid State Reliability 



AN-1019 
5954-0921 (1/86) 



Using the HLMP-4700/-1700/-7000 Series 
Low Current Lamp 



AN-1021 
5953-0861 (5/84) 



Utilizing LED Lamps Packaged on Tape 
and Reel, 



AN-1027 
5954-0893 (7/85) 



Soldering LED Components 



AN-1028 
5954-0902 (9/85) 



Surface Mount Subminiature LED Lamps 



SOLID STATE DISPLAYS 



Model 
Pub. No. (Date) 



Description 



Designer's Guide Thermal Ink-Jet Print Cartridge 
5954-8535 (11/86) Designer's Guide 



APPLICATIONS HANDBOOKS 



Model 
Pub. No. (Date) 



Description 



HPBK-4000 LED Indicators and Displays Applications 

(1986) Handbook 

5954-8416 $12 

HPBK-5000 Optocouplers and Fiber Optics 

(1986) Applications Handbook • 

5954-8417 $12 



Model 
Pub. No. (Date) 



Description 



AB-4 
5952-8381 (4/75) 



Detection and Indication of Segment 
Failures in 7-Segment LED Displays 



AB-64 Mechanical and Optical Considerations 
5953-9366(9/83) for the 0.3" Microbright 
^ Seven-Segment Display 

AB-76 Use of LED Lamps and Displays in Night 
5954-8427 (5/87) Vision Goggle Secure Lighting 
Applications ^ 



AN-934 
5952-0337 (11/72) 



5082-7300 Series Solid State Display 
Installation Techniques 



AN-1006 
5953-0439 (7/80) 



Seven Segment LED Display Applications 



AN-1015 
5953-7788(11/82) 



Contrast Enhancement Techniques for 
LED Displays '' 



AN-1016 
5953-7787 (3/84) 



Using the HDSP-2000 Alphanumeric 
Display Family 



AN-1026 
5954-0886 (6/85) 



Designing with HP's Smart Display ■ 
HPDL-2416 



■the 



AN-1029 
5954-0923 (2/86) 



Luminous Contrast and Sunlight 
Readability of the HDSP-238X Series LED 
Alphanumeric Displays for Military 
Applications 

AN-1031 Achieving Uniform Front Panel 
5954-0933 (3/86) Appearance using Hewlett-Packard's S02 
^ Option LED Devices \ 



AN-1033 
5954-8424 (3/87) 



Designing with the HDSP-211X Smart 
Display Family ' 
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Abstracts 



APPLICATION BULLETIN 1 

Construction and Performance of High Efficiency Red, 

Yellow and Green LED Materials 

The high luminous efficiency of Hewlett-Packard's High 
Efficiency Red, Yellow and Green lamps and displays is 
made possible by a new kind of light emitting material 
utilizing a GaP transparent substrate. This application 
bulletin discusses the construction and performance of 
this material as compared to standard red GaAsP and 
red GaP materials. 

APPLICATION BULLETIN 4 

Detection and Indication of Segment Failures in Seven 

Segment LED Displays 

The occurrence of a segment failure in certain 
applications of seven segment displays can have 
serious consequences if a resultant erroneous message 
is read by the viewer. This application bulletin discusses 
three techniques for detecting open segment lines and 
presenting this information to the viewer. 

APPLICATION BULLETIN 59 
HP16800A/16801A Bar Code Reader Configuration 
Guide for a DEC VT-100 or Lear Siegler ADM-31 to a 
DEC PDP-11 Computer 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801 A bar code reader with 
a DEC-PDP-11 computer, and either a DEC-VT-100 
terminal or a LEAR SIEGLER ADM-31 terminal. 

APPLICATION BULLETIN 60 

Applications Circuits for HCPL-3700 and HCPL-2601 

Simple circuit illustrations are given for use of the 
HCPL^3700 threshold detection optocoupler for ac or 
dc sensing requirements. Programmable threshold 
levels are given for the HCPL-3700. 

Also, a basic LSTTL to LSTTL isolation interface circuit 
for 10 MBd operation is given which uses the high 
common mode transient immunity HCPL-2601 
optocoupler. 

APPLICATION BULLETIN 61 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for an IBM 3276/3278 Terminal 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801 A bar code reader with 
an IBM 3276/3278 terminal to an IBM 3272/3274 Remote 
Communications Controller. In this configuration the 
IBM 3272/3274 is connected to an IBM mainframe 
computer. 

APPLICATION BULLETIN 62 
HP 16800A/16801A Bar Code Reader Configuration 
Guide for an IBM 4955F Series 1 Process Control CPU/ 
Protocol Converter and an IBM 3101 Terminal 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801 A bar code reader in 
an eavesdrop configuration with an IBM 3101 terminal 



and an IBM Series 1 Process Control CPU/Protocol 
Converter. In this configuration the IBM Series 1 is 
connected to an IBM mainframe computer. 

APPLICATION BULLETIN 63 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for an IBM 5101 Personal Computer 

This application bulletin provides information to aid in 
configuring the HP 16800A/16801 A bar code reader with 
an IBM 5101 Personal Computer. 

APPLICATION BULLETIN 64 

Mechanical and Optical Considerations for the 0.3" 

Microbright Seven-Segment Display 

The need to conserve space in electronic instruments 
has increased drastically in the drive to design more 
compact, more portable equipment. Hewlett-Packard has 
facilitated the saving of space in the design of front 
panels with the introduction of the Microbright, Hewlett- 
Packard's new HDSP-7300/-7400/-7500/-7800 series 
compact 0.3" seven segment displays. Smaller than the 
conventional 0.3" device, the Microbright requires less 
space without sacrificing display height and is also 
Hewlett-Packard's most sunlight viewable seven segment 
display. 

This application bulletin deals with several issues in the 
use of the Microbright. Optical filtering is covered, with 
recommendations on filters to use over the devices. 
Adjusting the package height and recommended sockets 
are also presented, followed by a discussion on the 
brightness of the display. 

APPLICATION BULLETIN 65 

Using 50/125 nm Optical Fiber with Hewlett-Packard 

Components 

Applications Bulletin 65 explains factors that influence 
the power coupled into various fiber diameters and 
numerical apertures. Test results showing coupled 
power from HP LED sources into 100/140 ii metre and 
50/125 /i metre fiber are included. 

APPLICATION BULLETIN 68 

HP 16800A/16801A Bar Code Reader Configuration 

Guide for a MICOM Micro280 message concentrator 

In some applications, multiple bar code readers may be 
required to input data to a logging terminal or a central 
processing unit. However, connecting each unit to a 
CPU may utilize more input/output ports than desired. 
A port concentrator will allow several devices to be 
connected using only one port to the CPU. This 
application bulletin provides information to aid in 
configuring the HP 16800A/16801 A bar code reader with 
a MICOM Micro280 Message Concentrator. 




10-5 



Abstracts (cont.) 



APPLICATION BULLETIN 69 

CMOS Circuit Design Using Hewlett-Packard 

Optocouplers 

Within this application tpulletin are CMOS isolation , ; 
interface circuits for use with the various, low input 
current, Hewlett-Packard optocouplers, specifically, the 
HCPL-2200/2300/2731 and 6N139 devices. Advantages. 
of and recommendations for different input and output . 
circuit configurations are given in tabular form for low 
power operation at various signalling rates, . 

APPLICATION BULLETIN 71 

200-/xm PCS Fiber with Hewlett-Packard Fiber Optic 

Transmitters and Receivers 

A description of the properties of 200-/im PCS fiber is 
given and the performance when used with Hewlett- 
Packard fiber optic components is described in the form 
of graphs and tables. 

APPLICATION BULLETIN 73 

Low-cost Fiber Optic Transmitter and Receiver Interface 

Circuits 

This bulletin provides assistance in designing circuits to 
interface Hewlett-Packard HFBR-0400 low-cost 
miniature fiber optic components with TIL I/O for 
applications at data rates up to 35 MBD. The tlL tx/Bx 
circuits presented in this applications bulletin have been 
designed, built, and tested. They are suitable for a wide 
range of applications. The HFBR-0400 fiber optic 
components are compatible with either SMA or ST style 
connectors. The concepts illustrated in this bulletin are- 
applicable to both types. 

APPLICATION BULLETIN 74 

Option 002 Tape and Reel LED Lamps ' 

Hewlett-Packard Option 002 tape and reel LED lamps ' 
have straight leads on standard 2.54 mm (0.100 inch) 
center spacing. These lamps may be auto-inserted into 
printed circuit boards with most radial auto-insertion 
equipment. However, it is important to have the proper 
plated through hole size and spacing ih the printed • 
circuit to assure high insertion yields. 

This application bulletin details the specific information 
on the printed board plated through hole size, spacing 
and tolerances necessary to assurehigh insertion yields 
of Option 002 LED lamps with 0.46 mm (0.018 inch) 
square leads. '. 

APPLICATION BULLETIN 75 

ESD Control In Portable Bar Code Readers 

This application bulletin provides information to help 
the designer of portable baf code decoders to harden 
their system to ESD. (Electrostatic discharge) 

APPLICATION BULLETIN 76 

Use of LED Lamps and Displays in Night Vision Goggle 

Secure Lighting Applications 

NVG secure lighting is concerned with the detectability 
of a light source on the ground by GEN II night vision 
goggles at some distance. The U.S. Army CECOM has 



issued a Secure Lighting Statement of Work, SOW, 
which details the lighting modification guidelines that , 
may be incorporated to make various light sources NVG 
secure. The objective of the Secure Lighting Program 
(paraphrased) is "to render all' combat nomenclatured 
items designated for use at Corps level and below Jess 
detectable to threat image intensifier night observation 
as far as is practical." 

This application bulletin diiscusses the particulars of the 
U.S! Army NVG Secure Lighting SOWlHigh- 
performance green and yellow LED/NVG filter 
combinations that satisfy secure lighting requirements 
are discussed. Predicted performance values are 
presented in tabular format. 

APPLICATION BULLETIN 77 

Interfacing the Hewlett-Packard SmartWand 

This application bulletin provides circuits to allow the 
user to interface the HP. SmartWand totrue RS232 
connections. 

APPLICATION NOTE 915 

Threshold Detection of Visible and Infrared Radiation 

with PIN Photodiodes 

PIN photodiodes are compared with multiplier 
phototubes in an 11-point summary of their relative 
merits. This is followed by a description of PIN 
photodiode device structure, rnode of operation, and 
analysis of the diode's equivalent circuit. 

Four pre-amplifier circuits are pi-esented. Two of these ' 
describe use of operational amplifiers — one for linear 
response, the other for logarithmic response. The other 
two circuits are designed for substantially higher : 
speeds of response, using discrete components to „ , 
obtain wide bandwidth as wellas high sensitivity. 

APPLICATION NOTE 934 

5082-7300 Series Solid State Display Installation 

Techniques 

The 4N5X, HDSP-07XX/08XX/09XX, and 5082-73XX 
series Numeric/Hexadecimal Indicators are an excellent 
solution to most standard display problems in 
commercial, industrial and military applications. The 
unit integrates the display character and associated 
drive electronics in a single package. This advantage 
allows for space, pin and labor cost reductions, at the 
same time improving overall reliability. ' 

The information presented in this note describes 
general methods of incorporating this series, into varied 
applications. . 

APPLICATION NOTE 945 
Photometry of Red LEDs 

Nearly all LEDs are used either as discrete ir)dicator 
lamps oras elements of a segmented or dot-matrix 
display. As such, they are viewed directly by human 
viewers, so the primary criteria for determining their 
performance is the judgment of a viewer. Equipment for 
measuring Led light output should, therefore, simulate 
human vision. 
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This application note will provide answers to these 
questions: 

1. What to measure (definitions of terms) 

2. How to measure it (apparatus arrangement) 

3. Whose equipment to use (criteria for selection) 

APPLICATION NOTE 947 

Digital Data Transmission Using Optically Coupled 

Isolators 

Optocouplers make ideal line receivers for digital data 
transmission applications. They are especially useful for 
elimination of common mode interference between two 
isolated data transmission systems. This application 
note describes design considerations and circuit 
techniques with special emphasis on selection of line 
drivers, transmission lines, and line receiver termination 
for optimum data rate and common mode rejection. 
Both resistive and active terminations are described in 
detail. Specific techniques are described for 
multiplexing applications, and for common mode 
rejection and data rate enhancement. 

APPLICATION NOTE 948 

Performance of the 6N135/6/7 Series of Optocouplers in 

Short to Moderate Length Digital Data Transmission 

Systems 

Describes use of HP 6N135/6/7 optocouplers as line 
receivers in a TTL-TTL compatible NRZ (nonretL|,rn-to- 
zero) data transmission link. It describes several useful 
total systems including line driver, cable, terminations, 
and TTL compatible connections. 

APPLICATION NOTE 951-1 

Applications for Low Input Current, High Gain 

Optocouplers 

Optocouplers are useful in line receivers, logic isolation, 
power lines, medical equipment, and telephone lines. 
This note discusses use of the 6N138/9 series high CTR 
optocouplers in each of these areas. 

APPLICATION NOTE 951-2 

Linear Applications of Optocouplers 

Although optocouplers are not inherently linear, the 
separate photodiodes used in Hewlett-Packard 
optocouplers provide better linearity as well as higher 
speed of response than phototransistor detectors. 

Linearity enhancement by use of paired optocouplers is 
described with specific circuit examples offering DC-to- 
25 KHz response. These examples illustrate the relative 
merits of differential and servo techniques. 

A circuit with linear AC response to 10 MHz is also 
described for analog optocouplers having the 
photodiode terminals externally accessible. 

Digital techniques of voltage-to-frequency conversion 
and pulse width modulation are discussed. Their 
linearity is quite independent of optocoupler linearity 
but require use of high speed optocouplers for low 
distortion. 



APPLICATION NOTE 1002 \ 

Consideration of CTR Variations in Optocoupler Circuit 
Designs | 

A persistent, and sometimes crucial, concern of / 
designers using optocouplers is that of the current 
transfer ratio, CTR, changing with time. The change, or 
CTR degradation, must be accounted for if long, 
Tunctional lifetime of a system is to be guaranteed. This 
application note will discuss a numberof different 
sources for this degradation. ,. - 



APPLICATION NOTE 1004 

Threshold Sensing for Industrial Control Systems with 

the HCPL-3700 Interface Optocoupler 

Interfacing from industrial control systems to logic 
systems Is a necessary operation in order to monitor 
system progress. This interfacing is found in process 
control systems, programmable controllers, 
microprocessor subsystems which monitor limit and 
proximity switches, environmental sensors and ac line 
status; in switching power supplies for detection of ac 
power loss; in power back up systems which need an 
early warning of power loss in order to save special 
microprocessor memory information or switch to 
battery operation, etc. Applications of the HCPL-3700 
interface optocoupler are addressed in this note. The 
isolation and threshold detection capability of the 
HCPL-3700 allows it to provide unique features which 
no other optocoupler can provide. Addressed in this 
note are the advantages of using this optocoupler for 
isolating systems as well as the device characteristics, 
dc/ac operational performance with and without 
filtering, simple calculations for setting desired 
thresholds, and four typical application examples for 
the HCPL-3700. Additional coverage is given to 
protection considerations for the optocoupler from the 
standpoint of power transients, thermal conditions, and 
electrical safety requirements of the industrial control 
environment. 

APPLICATION NOTE 1005 

Operational Considerations for LED Lamps and Display 

Devices 

In the design of a display system, which incorporates 
LED lamps and display devices, the objective is to 
achieve an optimum between light output, power 
dissipation, reliability, and operating life. The 
performance characteristics and capabilities of each 
LED device must be known and understood so that an 
optimum design can be achieved. The primary source 
for this information is the LED device data sheet. The 
data sheet typically contains Electrical/Optical 
Characteristics that list the performance of the device 
and Absolute Maximum Ratings in conjunction with 
characteristic curves and other data which describe the 
capabilities of the device. A thorough understanding of 
this information and its intended use provides the basis 
for achieving an optimum design. This application note 
presents an in-depth discussion of the theory and use 
of the electrical and optical information contained 
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within a data sheet. Two designs using this information 
in the form of numerical examples are presented, one 
for do operation and one for pulsed (strobed) operation. 

APPLICATION NOTE 1006 

Seven Segment LED Display Applications 

This application note begins with a detailed explanation 
of the two basic product lines that Hewlett-Packard 
offers in the seven segment display market. This 
discussion includes mechanical construction 
techniques, character heights, and typical areas of 
application. The two major display drive techniques, dc 
and strobed, are covered. The resultant tradeoffs of 
cost, power, and ease of use are discussed. This is 
followed by several typical instrument applications 
including counters, digital voltmeters, and 
microprocessor interface applications. Several different 
microprocessor based drive techniques are presented 
incorporating both the monolithic and the large seven 
segment LED displays. 

The application note contains a discussion of intensity 
and color considerations made necessary if the devices 
are to be end stacked. Hewlett-Packard has made 
several advances in the area of sunlight viewability of 
LED displays. The basic theory is discussed and 
recommendations made for achieving viewability in 
direct sunlight. Information concerning display 
mounting, soldering, and cleaning is presented. Finally, 
an extensive set of tables has been compiled to aid the 
designer in choosing the correct hardware to match a 
particular application. These tables include seven 
segment decoder/drivers, digit drivers, LSI chips 
designed for use with LEDs, printed circuit board edge 
connectors, and filtering materials. 

APPLICATION NOTE 1007 
Bar Graph Array Applications 

This application note begins with a description of the 
manufacturing process used to construct the 10 
element array. Next is a discussion of the package 
design and basic electrical configuration and how they 
affect designing with the bar graph array. Mechanical 
information including pin spacing and wave soldering 
recommendations are made: 

Display interface techniques of two basic types are 
thoroughly discussed. The first of these two drive 
schemes is applicable in systems requiring display of 
analog signals in a bar graph format. The second major 
drive technique interfaces bar graph arrays in systems 
where the data is of a digital nature. Examples of 
microprocessor controlled bar graph arrays are 
presented. 

Summarized for the design engineer are tables of 
available integrated circuits for use with bar graph 
arrays. Finally, a list of recommended filters is included. 

APPLICATION NOTE 1008 

Optical Sensing with the HBCS-1100 

This application note gives the basic optical flux 
coupling design for discrete emitters and detectors. 
Presents the concepts of modulation transfer function, 



depth of field, and reflective sensor design. It also 
discusses the optical and electrical operation of the 
HBCS-1100 High Resolution optical sensor. Finally, it 
presents electrical design techniques which allow the 
HBCS-1100 to interface with popular logic families. 

APPLICATION NOTE 1011 

Design and Operational Considerations for the HEDS- 

5000 Incremental Shaft Encoder 

This application note is directed toward the system 
designer using the HEDS-5000 and HEDS-6000 
modular incremental shaft encoders. First the note 
briefly analyzes the theory of design and operation of 
the HEDS-5000 and HEDS-6000. A practical approach 
to design considerations and an error analysis provide 
an indepth treatment of the relationship between motor 
mechanical parameters and encoding error 
accumulation. Several design examples demonstrate 
the analysis techniques presented. Operation 
considerations for assembly, test, trouble shooting and 
repair are presented. Finally some circuits and software 
concepts are introduced which will be useful in 
interfacing the shaft encoder to a digital or 
microprocessor based system. Appendix A summarizes 
the uses and advantages of various encoder 
technologies while Appendix B provides guidance for 
selecting DC motors suitable for use with the HEDS- 
5000 and HEDS-6000. 

APPLICATION NOTE 1012 
Methods of Legend Fabrication 

Hewlett-Packard LED Light Bar Modules inscribed with 
fixed messages or symbols can be used as economical 
annunciators. Annunciators are often used in front 
panels to convey the status of a system, to indicate a 
selected mode of operation or to indicate the next step 
in a sequence. This application note discusses 
alternative ways the message or symbols (legends) can 
be designed. A selection matrix is provided to assist in 
the selection of the most appropriate method of legend 
fabrication. Each fabrication method is explained in 
detail along with mounting and attachment techniques. 
Finally, prevention of cross-talk is discussed for legend 
areas of a multi-segmented light bar. 

APPLICATION NOTE 1013 
Elements of a Bar Code System 

This application note describes in detail the elements 
that make up most bar code systems. Included is a 
discussion of the fundamental system design, detailed 
discussion of 7 popular code symbologies, a section on 
symbol generation, and methods of data entry. A 
glossary of terms and a reference section are also 
Included. This is an excellent publication for people 
who are just learning about bar code, or for those who 
need a more comprehensive understanding of the 
subject. 

APPLICATION NOTE 1015 

Contrast Enhancement Techniques for LED Displays 

Contrast enhancement is essential to assure readability 
of LED displays in a variety of indoor and outdoor 
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ambients. Plastic filters are typically used for contrast 
enhancement with indoor lighting and glass circular 
polarized filters are typically used to achieve readability 
in sunlight ambients. 

This application note discusses contrast enhancement 
technology for both indoor and outdoor ambients, the 
theory of Discrimination Index and provides a list of 
tested contrast enhancement filters and filter 
manufacturers. 

APPLICATION NOTE 1016 

Using the HDSP-2000 Alphanumeric Display Family 

The HDSP-2000 family of alphanumeric display 
products provides the designer with a variety of easy-to- 
use display modules with on board integrated circuit 
drivers. The HDSP-2000 family has been expanded to 
provide three display sizes with character heights 
ranging from 3.8 mm (0.15") to 6.9 mm (0.27"), four 
display colors, and both commercial and military 
versions. These displays can be arranged to create both 
single line and multiple line alphanumeric panels. 

This note is intended to serve as a design and 
application guide for users of the HDSP-2000 family of 
alphanumeric display devices. It covers the theory of 
the device design and operation, considerations for 
specific circuit designs, thermal management, power 
derating and heat sinking, and intensity modulation 
techniques. 

APPLICATION NOTE 1017 
LED Solid State Reliability 

Light emitting diode display technology offers many 
attractive features including multiple display colors, 
sunlight readability, and a continuously variable intensity 
adjustment. One of the most common reasons that LED 
displays are designed into an application, however, is 
the high level of reliability of the LED display. Hewlett- 
Packard has taken a leadership role in setting reliability 
standards for LED displays and documenting reliability 
performance. 

This note explains how to use the reliability data sheets 
published for HP LED indicators and displays. It 
describes the LED indicator and display packages, 
defines device failures, and discusses parameters 
affecting useful life, failure rates and mechanical test 
performance. 

APPLICATION NOTE 1018 

Designing with the HCPL-4100 and HCPL-4200 Current 

Loop Optocoupler 

Digital current loops provide unique advantages of large 
noise immunity and long distance communication at 
low cost. Applications are wide and varied for current 
loops, but one of the critical concerns of a loop system 
is to provide a predictable, reliable and isolated 
interface with the loop. The HCPL-4100 (transmitter) 
and HCPL-4200 (receiver) optocouplers provide for 
easy interfacing to and from a current loop with minimal 
design effort. Within this application note a complete 
description of the HCPL-4100/4200 devices is given 



along with applications for digital, 20 mA, simplex, half 
duplex and full duplex loops. These loops can be either 
point-to-point or multidrop configurations. Factors 
which affect data performance are discussed. Circuit 
arrangements with specific data performance are given 
in graphical and tabular form. 

APPLICATION NOTE 1019 

Using the HLMP-4700/-1700/-7000 Series Low Current 

Lamps 

Hewlett-Packard manufactures a series of LED lamps 
that are designed for operation at 2 mA DC. These 
lamps are available in high efficiency red, yellow, and 
high performance green in a variety of package styles. 
These lamps allow the designer to reduce system power 
dissipation, and drive circuit costs. 

This application note contrasts electrical characteristics 
of the low-current lamp with HP's conventional lamp. 
Costs of implementing lamp drive circuits are 
discussed, as in power conservation in TTL and circuits 
involving higher voltages. Finally, telecommunications 
and battery information are presented. 

APPLICATION NOTE 1021 

Utilizing LED Lamps Packaged on Tape and Reel 

Hewlett-Packard offers many of its LED lamps 
packaged on tape and reel for radial insertion by 
automatic equipment during high volume production of 
PC board assemblies. 

This application note is a guide to the use of tape and 
reel LED lamps in the automatic insertion process. 
Discussed are the LED lamp tape and reel 
configuration, the radial lead insertion process, PC 
board design considerations, a method to maintain LED 
lamp alignment during soldering and lamp stand-off 
height information. 

APPLICATION NOTE 1022 

High Speed Fiber Optic Link Design with Discrete 

Components 

As the technology of fiber optic communication 
matures, design considerations for large volume 
applications focus as much on cost and reliability, as 
bandwidth and bit-error-rate. This application note 
describes a 100 MBd fiber optic communication link 
which was implemented with low-cost, non-exotic 
technology, including LED transmitter, PIN photodiode 
detector, off-the-shelf ICs and discrete components, laid 
out on epoxy-glass circuit boards. 

APPLICATION NOTE 1023 

Radiation Immunity of Hewlett-Packard Optocouplers 

Opening with a quotation from MIL-HDBK-279 
describing optocouplers containing photodiodes as 
superior to optocouplers containing phototransistors, 
the text describes the properties of ionizing radiation 
(particles and photons) and how it affects the . 
performance of optocouplers. Graphs show 
degradation of CTR (Current Transfer Ratio) in the 
6N140 as a function of gamma total dose (up to 1000 
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rad [Si] and as a function of total neutron fluence (up to 
6 X 10''2 n/cm2). A table gives radiation hardness 
requirennents for various military requirements. 

APPLICATION NOTE 1024 

Ring Detection with the HCPL-3700 Optocoupler 

With the increased use of modems, automatic phone 
answering equipment, private automatic branch 
exchange (PABX) systems, etc;, low-cost, reliable, 
isolated ring detection becomes important to many 
electronic equipment manufacturers. This application 
note addresses the definition of ringing requirements 
(U.S.A. and Europe), applications of the HCPL-3700 
optocoupler as a simple, but effective, ring detector. A 
design example is shown with calculations to illustrate 
proper use of the HCPL-3700. Features which are 
integrated into the HCPL-3700 provide for predictable 
detection, protection and isolation when compared to 
other optocoupler techniques. 

APPLICATION NOTE 1025 

Applications and Circuit Design for the HEDS-7500 

series Digital Potentiometer 

This application note demonstrates some of the uses for 
the Hewlett-Packard HEDS-7500 series digital 
potentiometer, explains how a digital potentiometer 
works, and explains some of the advantages of a digital 
potentiometer over a standard resistive potentiometer. 
In addition, this application note provides some 
examples of circuitry which will interface the digital 
potentiometer to a microprocessor, and provides 
mechanical design considerations and available options 
for the HEDS-7500 series digital potentiometer. 

APPLICATION NOTE 1026 

Designing with Hewlett-Packard's Smart Display — The 

HPDL-2416 

The trend in LED Alphanumeric displays is to simplifiy a 
designer's job as much as possible by incorporating on 
board character storage, ASCII character generation, 
and multiplexing within the display. The HPDL-2416 is a 
four character alphanumeric display which incorporates 
a 64 character ASCII decoder and an on board CMOS 
IC to perform these functions. This application note is 
intended to serve as a design and application guide for 
users of the HPDL-2416. The information presented will 
cover: electrical description, electrical design 
considerations, interfacing to micro-processors, pre- 
programmed message systems, mechanical and 
electrical handling, and contrast enhancement. 

APPLICATION NOTE 1027 
Soldering LED Components 

The modern printed circuit board is assembled with a 
wide variety of semiconductor components. These 
components may include LED lamps and displays in 
combination with other components. The quantity of 
solder connections will be many times the component 
count. Therefore, the solder connections must be good 
on the first pass through the soldering process. The 
effectiveness of the soldering process is a function of 



the care and attention paid to the details of the process. 
It is important for display system designers and PC 
board assembly engineers to understand the aspects of 
the soldering process and how they relate to LED 
components to assure high yields. 

This application note provides an in depth discussion 
on the aspects of the soldering process and how they 
relate to LED lamps and display components, with the 
objective of being to serve as a guide towards achieving 
high yields for solder connections. 

APPLICATION NOTE 1028 

Surface Mount Subminiature LED Lamps 

Modern printed circuit boards are being assembled with 
surface mounted components, replacing through hole 
mounted components in many traditional applications. 
Hewlett-Packard has s.urf ace mount options for its 
HLMP-6000/7000 series of subminiature LED lamps. 
Options 011 and 013 for "gull wing" leads and Option 
021 for "yoke" leads for inverted mounting. 

This application note provides information on how to 
surface mount and vapor phase reflow solder these 
surface mount subminiature LED lamps. 

APPLICATION NOTE 1029 

Luminous Contrast and Sunlight Readability of the 
HDSP-238X Series LED Alphanumeric Displays for 
Military Applications 

Military specifications for avionics and other kinds of 
electronics that require readability in sunlight use 
specific definitions for luminous contrast. The concept 
of chrominance contrast and the theory of 
Discrimination Index (see Hewlett-Packard Application 
Note 1015) are not used by the military as a means of 
determining readability in sunlight. Thus, the military 
requirements for readability in sunlight are based solely 
on luminous contrast measurements. This application 
note discusses the luminous contrasts used by military 
specifications, describes anti-reflectibn/circular 
polarized filters designed for use with the HDSP-238X 
series sunlight viewable LED displays and presents 
luminous contrast data for various HDSP-238X 
display/filter combinations. 

APPLICATION NOTE 1031 
Front Panel Design 

In many applications designers are faced with the 
problem of how to match the perceived brightness of an 
assortment of seven segment displays, light bars, linear 
arrays, and lamps on the same front panel. To simplify 
this problem Hewlett-Packard has introduced S02 
option selected parts. S02 option selected parts provide 
a restricted range of luminous intensity for a given part 
number. This application note is written as a design 
guide to matching the perceived brightness of LED 
displays and lamps on a front panel. The procedure 
shown in the application note will enable the designer 
to calculate the needed display drive currents (either dc 
or pulsed) for a given ambient light level and specified 
filter. Two techniques are explained. The first is how to 
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calculate the drive currents to insure minimum 
acceptable brightness. The second is how to calculate 
the drive currents to match the display on the front 
panel to a known display. 

APPLICATION NOTE 1032 

Design of the HCTL-1000's Digital Filter Parameters by 

the Combination Method 

Digital closed loop motion control systems employing a 
dedicated IC as a controller are becoming increasingly 
popular as a solution to the need for controlled velocity 
and positioning systems. Hewlett-Packard's HCTL-1000 
is a general purpose motion control IC which has been 
designed for this type of closed loop systems. A digital 
compensator has been designed into the HCTL-1000 to 
provide a stable response to an input command. This 
application note explains how the combination method 
can be used for calculation of the HCTL-1000's digital 
compensation filter parameters to provide a stable, 
closed loop position control system. 

APPLICATION NOTE 1033 

Designing with the HDSP-211X Smart Display Family 

Hewlett-Packard's smart alphanumeric display, the 
HDSP-211X, is built to simplify the user's display design. 
Each HDSP-211X has an onboard CMOS IC which 
displays eight characters. All of the IC features are 
software driven. These features include 128 character 
ASCII decoder, 16 user-defined symbols, severji 
brightness levels, flashing characters, a self test, and all 
of the circuitry needed to decode, drive, and refresh 
eight 5x7 dot matrix characters. 

This application note discusses how to interface the 
HDSP-211X display to either a Motorola 6808 or an Intel 
8085 microprocessor. A 32 character display interface is 
explained for each microprocessor. The note includes a 
detailed description of the hardware and software. The 
software illustrates how the user-defined symbols and a 
string of ASCII characters are loaded into the display. 



TECHNICAL BRIEF 101 

Fiber Optic SMA Connector Technology 

Technical Brief 101 discusses tradeoffs between various 
SMA connector techniques and provides a contact 
matrix of manufacturers versus SMA connector type. 

TECHNICAL BRIEF 102 
Fiber/Cable Selection for LED Based 
Local Communications Systems 

Technical Brief 102 is intended to assist the first time 
user of fiber optics with the selection of a fiber cable 
that best meets desired system requirements. Issues 
discussed in Technical Brief 102 include: Tradeoffs 
between various fiber types, the effect of LED emitters 
on fiber performance, coupled power versus numerical 
aperture and factors that influence cable selection. A 
contact matrix that lists fiber cable manufacturers 
versus cable type is also included. 



TECHNICAL BRIEF 103 

High Speed Optocouplers vs. Pulse Transformers 

For high speed signaling with ground loop isolation, 
pulse transformers are often used. Here are summarized 
briefly the difficulties encountered in the use of pulse 
transformers, such as rise-time, sag, and interwinding 
capacitance. A table summarizes the parameters of 
Hewlett-Packard optocouplers designed for high speed 
signaling. A second table summarizes the advantages of 
using these optocouplers instead of pulse transformers. 

TECHNICAL BRIEF 104 

Baseband Video Transmission with Low Cost Fiber 

Optic Components 

The transmission of video signals over fiber-optic links 
offers several advantages relative to comparable wire 
distribution systems. Technical Brief 104 describes 
simple Tx/Rx circuits providing 20 MHz, 3 dB 
bandwidth for high resolution analog video 
transmission. 

TECHNICAL BRIEF 105 
ST Connector/Cable Guide 

A fairly recent development, by AT&T, is the ST* 
Connector, and its rapid acceptance by users of fiber 
optic components is an indication that it may soon 
become a standard connector. 

Technical Brief 105 provides a quick comparison 
between the SMA and the ST style connector. A table at 
the end lists some suppliers of the ST style connectored 
cables. 



*ST is a registered trademark of AT&T Lightguide Cable 
Connectors. 



INK-JET DESIGNER'S GUIDE 

This Designer's Guide is intended to supplement the 
print cartridge data sheet by providing technical 
assistance in the design and operation of any printing 
device using the Thermal Ink-jet print cartridge. To this 
end, it will: 

— provide a basic understanding of the print 
cartridge operation 

— identify the key design parameters affecting 
printing performance 

— suggest methods for optimizing or enhancing 
performance 

— identify the primary failure modes and limitations 
of the print cartridge 

— . provide guidelines for maintenance and 

troubleshooting of the print cartridge 
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HP Components 

Authorized Distributor 

and Representative Directory 

United States ~ ~ 



Alabama 

Hall-Mark Electronics 
4900 Bradford Drive 
Huntsville 35807 
(205) 837-8700 

Hamilton/ Avnet 

4940 Research Drive N.W. 

Huntsville 35805 

(205) 837-7210 

Schweber Electronics 

4910 Corporate Drive, Suite J 

Huntsville 35805 

(205) 895-0480 



Arizona 

H am i 1 1 on/ Avne t 
30 S. McKemy Avenue 
Chandler 85226 
(602) 961-6400 

Schweber Electronics 
11049 N. 23rd. Drive 
Suite 100 
Phoenix 85029 
(602) 997-4874 



California 

Avnet Electronics 
350 McCormick Avenue 
Costa Mesa 92626 
(714) 754-6100 

Hall-Mark Electronics 
8130 Remmet Avenue 
Canoga Park 91304 
(818) 716-7300 

Hall-Mark Electronics 
6341 Auburn Blvd. , Suite D 
Citrus Heights 95610 
(916) 722-8600 

Hall-Mark Electronics 
19220 S. Normandie 
Torrance 90502 
(213) 217-8400 

Hall-Mark Electronics 
1110 Ringwood Court 
San Jose 95131 
(408) 432-0900 

Hall-Mark Electronics 
14831 Franklin Avenue 
Tustin 92680 
(714) 669-4100 

Hamilton/ Avnet 
9650 De Soto Avenue 
Chatsworth 91311 
(818) 700-6565 



California (cont.) 

Hamilton/ Avnet 
Southwest Regional 

Stocking Center 
350 McCormick Avenue 
Costa Mesa, CA 92626 
(714) 754-6100 

Hamilton/ Avnet (Corp) 
10950 W. Washington Blvd. 
Culver City 90230 
(213) 558-2020 

Hamilton/ Avnet 
3002 East G Street 
Ontario 91764 
(714) 989-4602 

Hamilton/ Avnet 
4103 Northgate Blvd. 
Sacramento 95834 
(916) 925-2216 

Hamilton/Avnet 
4545 Viewridge Avenue 
San Diego 92123 
(619) 571-7510 

Hamilton/Avnet 
1175 Bordeaux Drive 
Sunnyvale 94086 
(408) 743-3300 

Hamilton Electro Sales 
3170 Pullman Street 
Costa Mesa 92626 
(714) 641-4199 

Hamilton/Avnet 

1361 "B" West 190th Street 

Gardena 90248 

(213) 217-6700 

Schweber Electronics 
21139 Victory Blvd. 
Canoga Park 91303 
(818) 999-4702 

Schweber Electronics 
371 Van Ness Way 
Suite 100 
Torrance 90501 
(213) 320-8090 

Schweber Electronics 
17822 Gillette Avenue 
Irvine 92714 
(714) 863-0200 

Schweber Electronics 
1771 Tribute Road 
Suite B 

Sacramento 95815 
(916) 929-9732 

Schweber Electronics 
6750 Nancy Ridge Drive 
Bldg. 7, Suites D & E 
San Diego 92121 
(619) 450-0454 



California (cont.) 

Schweber Electronics 
90 East Tasman Drive 
San Jose 95134 
(408) 432-7171 



Colorado 

Hamilton/Avnet 
8765 East Orchard 
Suite 708 
Englewood 80111 
(303) 740-1000 

Schweber Electronics 
8955 E. Nichols Avenue 
Suite 200 
Englewood 80112 
(303) 799-0258 



Connecticut 

Hall-Mark Electronics 
Barnes Industrial Park 
33 Village Lane 
P.O. Box 5024 
Wallingford 06492 
(203) 269-0100 

Hamilton/Avnet 
Commerce Drive 
Commerce Industrial Park 
Danbury 06810 
(203) 797-2800 

Schweber Electronics 

Finance Drive 

Commerce Industrial Park 

Danbury 06810 

(203) 748-7080 



Florida 

Hall-Mark Electronics 
15301 Roosevelt Blvd. 
Suite 303 
Clearwater 33520 
(813) 530-4543 

Hall-Mark Electronics 
7648 Southland Blvd. 
Suite 100 
Orlando 32809 
(305) 855-4020 

Hall-Mark Electronics 
3161 S.W. 15th Street 
Pompano Beach 33069-4800 
(305) 971-9280 

Hamilton/Avnet 
6801 N.W. 15th Way 
Ft. Lauderdale 33309 
(305) 971-2900 

Hamilton/Avnet 
.3197 Tech Drive North 
St. Petersburg 33702 
(813) 576-3930 



Florida (cont.) 

Hamilton/Avnet 
6947 University Blvd. 
Winter Park 32792 
(305) 628-3888 

Schweber Electronics 
317 S. North Lake Blvd. 
Suite 1024 

Altamonte Springs 31701 
(305) 331-7555 

Schweber Electronics 
3665 Park Central Blvd. 
Building #6 ' 
Pompano Beach 33064 
(305) 977-7511 



Georgia 

Hall-Mark Electronics 
6410 Atlantic Boulevard 
Suite 115 
Norcross 30071 
(404) 447-8000 

Hamilton/Avnet 

5825 D. Peachtree Corners East 

Norcross 30092 

(404) 447-7500 

Schweber Electronics 
303 Research Drive 
Suite 210 
Norcross 30092 
(404) 446-5842 



Illinois 

Hall-Mark Electronics 
210 Mittel Drive 
Wooddale 60191 
(312) 860-3800 

Hamilton/Avnet 
1130 Thorndale Avenue 
Bensenville 60106 
(312) 860-7700 

Schweber Electronics 
904 Cambridge Drive 
Elk Grove Village 60007 
(312) 364-3750 



Indiana 

Hall-Mark Electronics 
4275 W. 96th Street 
Indianapolis 46268 
(317) 872-8875 

Hamilton/Avnet 
485 Cradle Drive 
Carmel 46032 
(317) 844-9333 
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Iowa 



Minnesota 



New Mexico 



Ohio (cont.) 



Hamilton/Avnet 
915 33rd Avenue S.W. 
Cedar Rapids 52404 
(319) 362-4757 

Schweber Electronics 
5270 North Park Place N.E. 
Cedar Rapids 52402 
(319) 373-1417 



Kansas 

Hall-Mark Electronics 
10809 Lakeview Drive 
Lenexa 66215 
(913) 888-4747 

Hamilton/Avnet 
9219 Quivira Road 
Overland Park 66215 
(913) 888-8900 

Schweber Electronics 
10300 W. 103rd. Street 
Suite 200 

Overland Park 66214 
(913) 492-2922 



Maryland 

Hall-Mark Electronics 
10240 Old Columbia Road 
Columbia 21046 
(301) 988-9800 

Harail ton/ Avne t 
6822 Oak Hall Lane 
Columbia 21045 
(301) 995-3500 

Schweber Electronics 
9330 Gaither Road 
Gaithersburg 20877 
(301) 840-5900 



Massachusetts 

Hall-Mark Electronics 
6 Cook Street 
Pinehurst Park 
Billerica 01521 
(617) 935-9777 

Hamilton/Avnet 
lOD Centennial Drive 
Peabody 01960 
(617)' 531-7430 

Schweber Electronics 
25 Wiggins Avenue 
Bedford 01730 
(617) 275-5100 



Michigan 

Hamilton/Avnet 
2215 29th Street S.E. 
Grand Rapids 49508 
(616) 243-8805 

Hamilton/Avnet 

32487 Schoolcraft Road 

Livonia 48150 

(313) 522-4700 

Schweber Electronics 
12060 Hubbard Drive 
Livonia 48150 
(313) 525-8100 



Hall-Mark Electronics 
10300 Valley View Road 
Suite 101 

Eden Prairie 55344 
(612) 941-2600 

Hamilton/Avnet 
12400 Whitewater Road 
Minnetonka 55343 
(612) 932-0600 

Schweber Electronics 
7424 W. 78th Street 
Edina 55435 
(612) 941-5280 



Missouri 

Hall-Mark Electronics 
13750 Shoreline Drive 
Earth City 63045 
(314) 291-5350 

Hamilton/Avnet 
13743 Shoreline Court 
Earth City 63045 
(314) 344-1200 

Schweber Electronics 
502 Earth City Expwy, 
Suite 203 
Earth City, 63045 
(314) 739-0526 



New Hampshire 

Hami 1 ton/Avne t 

444 East Industrial Park Dr. 

Manchester 03103 

(603) 624-9400 

Schweber Electronics 
Bedford Farms, Bldg. 2 
Kilton & South River Road 
Manchester 03102 
(603) 625-2250 



New Jersey 

Hall-Mark Electronics 
107 Fairfield Road 
Suite IB 
Fairfield 07006 
(201) 575-4415 

Hall-Mark Electronics 
1000 Midlantic Drive 
Mt. Laurel 08054 
(609) 235-1900 

Hamilton/Avnet 

1 Keystone Avenue, Bldg 36 

Cherry Hill 08003 

(609) 424-0118 

Hamilton/Avnet 
10 Industrial Road 
Fairfield 07006 
(201) 575-3390 

Schweber Electronics 
18 Madison Road 
Fairfield 07006 
(201) 227-7880 



Hamilton/Avnet 
2524 Baylor S.E. 
Albuquerque 87106 
(505) 765-1500 



New York 

Hall-Mark Electronics 
101 Comae Street 
Ronkonkoma 11779 
(516) 737-0600 

Hamilton/Avnet 
933 Motor Park Way 
Hauppauge 11788 
(516) 434-7421 

Hamilton/Avnet 
2060 Town Line Road 
Rochester 14623 
(716) 475-9130 

Hamilton/Avnet 
103 Twin Oaks Drive 
Syracuse 13206 
(315) 437-2641 

Schweber Electronics 
3 Town Line Circle. 
Rochester 14623 
(716) 424-2222 

Schweber Electronics 
Jericho Turnpike, CB 1032 
Westbury 11590 
(516) 334-7474 



North Carolina 

Hall-Mark Electronics 
5237 North Boulevard 
Raleigh 27604 
(919) 872-0712 

Hamilton/Avnet 

3510 Spring Forest Road 

Raleigh 27604 

(919) 878-0810 

Schweber Electronics 
1 North Commerce Center 
5285 North Boulevard 
Raleigh 27604 
(919) 876-0000 



Ohio 

Hall-Mark Electronics 
5821 Harper Road 
Solon 44139 
(216) 349-4632 

Hall-Mark Electronics 
400 E. Wilson Bridge Rd. 
Suite S 

Worthington 43085 
(614) 888-3313 

Hall-Mark Electronics/DESC 
938 Blackfoot Trail 
Jamestown, 45335 
(513) 675-2129 

Hamilton/Avnet 

30325 Bainbridge Road, Bldg A 

Solon 44139 

(216) 349-5100 



Hami 1 ton/ Avne t 
954 Senate Drive 
Dayton 45459 
(513) 439-6700 

Hamilton/Avnet 
777 Brooksedge Blvd. 
Westerville 43081 
(614) 882-7004 

Schweber Electronics 
23880 Commerce Park Road 
Beachwood 44122 
(216) 464-2970 

Schweber Electronics 
7865 Paragon Road 
Suite 210 
Dayton 45459 
(513) 439-1800 



Oklahoma 

Hami 1 ton/ Avne t 
12121 E, 51st Street 
Suite 102A 
Tulsa 74146 
(918) 252-7297 

Schweber Electronics 
4815 S. Sheridan 
Fountain Plaza, Suite 109 
Tulsa 74145 
(918) 622-8000 



Oregon 

Almac Electronics 
1885 N.W. 169th Place 
Beaverton 97006-4849 
(503) 629-8090 

Hamilton/Avnet 
6024 S.W. Jean Road 
Bldg. C, Suite 10 
Lake Oswego 97034 
(503) 635-8831 



Pennsylvania 

Hamilton/Avnet 
2800 Liberty Avenue 
Bldg. E 

Pittsburgh 15222 
(412) 281-4150 

Schweber Electronics 
900 Business Center Dr. 
Horsham 19044 
(215) 441-0600 

Schweber Electronics 
1000 R.I.D.C. Plaza 
Suite 203 
Pittsburgh 15238 
(412) 782-1600 
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Texas 



Texas (cont.) 



Utah 



Wisconsin 



Hall-Mark Electronics (Corp.) 
11333 Pagemi 11 Drive 
Dallas 75234 ' 
(214) 343-5000 

Hall-Mark Electronics 
12211 Technology Blvd. 
Suite Br . 
Austin 78727- 
(512) 258-8848 

Hall-Mark Electronics 
11420 Pagemill Road 
Dallas 75238 
(214) 553-4300 - 

Hall-Mark Electronics 

8000 Westglen 

Houston 77063 

(713) 781-6100 >■. 

Hamil ton/ Avne t 
1807A West Braker Lane 
Austin 78758 
(512) 837-8911 



Hami 1 ton/ Avne t 
4850 Wright Road 
Stafford , 77477 
(713) 240-7733 

Hami 1 ton/ Avne t 

2111 W. Walnut Hill Lane 

Irving 75038 

(214) 659-4111 

Schweber Electronics ' 
6300 La Calma Drive 
Suite 240 
Austin 78752 
(512) 458-8253 

Schweber Electronics 
4202 Beltway Drive 
Dallas 75234 
(214) 661-5010 

Schweber Electronics 
10625 Richmond Avenue 
Suite 100 
Houston 77042 • 
(713) 784-3600 



Hamil ton/ Avne t 
1585 West 2100 South; 
Salt Lake City 84119 
(801) 972-2800 . 



Washington 

Almac Electronics 
14360 S.E. Eastgate Way 
Bellevue 98007-6458 
(206) 643-9992 

Almac Electronics 
10905 Montgomery 
Spokane 99206 
(409) 924-9500 

Hamtlton/Avnet 
14212 N.E. ,21st Street 
Bellevue 98007 - 
(206) 453-5844 



Hall-Mark Electronics 
16255 West Lincoln Ave. 
New Berlin 53151 
(414) 797-7844 

Hamil ton/Avne t ' 
2975 Moorland Road 
New Berlin 53151 
(414) 784-4510 ' 

Schweber Electronics 
3050 South Calhoun 
New Berlin 53151 
(414) 784-9020 



International 



Austraiia 



Canada 



Canada (cont.) 



Denmaric 



VSI Electronics Pty. Ltd. 

Office 4 

116 Melbourne Street 

North Adelaide 

South Australia 5006 

(61) 8 267 4848 . 

VSI Electronics Pty^ Ltd. 
Suite 3, Bell Court ' ' 
Cnr. Water & Brunswick Streets 
Fortitude Valley 
Brisbane, Queensland 4006 
(61) 7 52 5022 ' 

VSI Electronics Pty. Ltd. 

Unit 1 

25 Brisbane Street 

East Perth, W.A. 6000 . 

(61) 9 328 8499 

VSI Electronics Pty. Ltd. 
16 Dickson Avenue 
Artarmon, N.S.W. 2064 
(61) 2 439 8622 

VSI Electronics Pty. Ltd. 
6/417 Ferntree Gully Road 
Mt . Waverle'y 

Melbourne, Victoria 3149 
(61) 3 543 6445 



Austria 

Transistor V.m.b.H 
Auhofstr. 41a 
A- 1130 Wien 
(43) 222 829451 



Belgium 

Diode Belgium 
Excelsiorlaan 53 
B-1930 Zaventem 
(02) 721 29 92 

EBV Elektronik 
Excelsiorlaan 35 
B-1930 Zaventem 
(20) 720 99 36 



Hamilton/Avnet Electronics Ltd. 
2550 Boundary Road, Suite 115 
Burnaby, BC V5M 3Z3 
(604) 437-6667 

Hamilton/Avnet Electronics Ltd. 
2816 21st Street NE 
Calgary, .Alberta T2E 6Z2 
(403) 250-9380 

Hamilton/Avnet 

Electronics Ltd. 

6845 Rexwood Drive 

Units 3, .4 & 5 

Mississauga, Ontario L4V 1R2 

(416) 677-7432 

Hamilton/Avnet 

Electronics Ltd. 

2795 Halpern Street 

St. Laurent 

Montreal, Quebec H4S 1P8 

(514) 335-1000 

Hamilton/Avnet ' 
Electronics Ltd. 
190 Colonnade Road 
Nepean, Ontario k2E 7J5 
(613) 226-1700 

Hi-Tech Sales Limited (REP) 
Box 115 

339 10th Avenue S.E. 
Calgary, Alberta T2G 0W2 
(403) 239-3773 

Hi-Tech Sales Limited (REP) 
7510B Kingsway 
Burnaby, B.C. V3N 3C2 
(604) 596-1886' 

Hi-Tech Sales Limited (REP) 
102-902 St. James Street 
Winnipeg,. Manitoba R3G 3J7 
(204) 786-3343 



Zentronics, Ltd. 
8 Tilbury Court 
Brampton, Ontario L6T 3T4 
(416) 451-9600 

Zentronics, Ltd. 

Bay #1 

3300 14th Avenue, N.E. 

Calgary, Alberta T2A"6J4 

(403) 272-1021 

Zentronics, Ltd. 

155 Colonnade Road 

Units 17 & 18 

Nepean, Ontario K2E 7K1 

(613) 226-8840 

Zentronics, Ltd. 
817 McCaffrey Street 
Ville St. Laurent 
Montreal, Quebec H4T 1N3 
(514) 737-9700 

Zentronics, Ltd. 
Unit 108 

11400 Bridgeport Road 
Richmond, b:c. V6X 1T2 
(604) 273-5575 

Zentronics, Ltd. . 
#173-1222 Alberta Ave.. 
Saskatoon, Saskatchewan 
Canada S7K 1R4 
(306) 955-2202 \ . 

Zentronics, Ltd. 
60-1313 Border Street 
Winnipeg, Manitoba R3H 0X4 
(204) 694-1957 

China 

(Peoples Republic of China) 

China HP Rep Office 

4th Floor, 2nd Watch Factory 

Shuang Yu Shu 

Bei San Huan Lu 

Hai-Dian District, Beijing 

(560) 280-567 



Distributoren 
Silovej 18 
DK-2690 Karlslunde 
(45) 3 140700 



Finiand 

Field- OY 

Niittylanpolku 10 
SF-00620 Helsinki 
(435) 80 757 10 11 



France 

Almex 

Zone Industrielle d' Antony 

48, rue de I'Aubepine 

92160 Antony 

(33) 1 6662112 . 

F. Feutrier 
8 , Benoit Malon , 
F- 92150 Surensnes 
(33) 1 7724646 

F. Feutrier 

Rue des Trois Glorieuses 
42271 St. Priest En Jarez 
(33) 7 7746733 

S.'C.A.I.B. 
80 rue d'Arceuil 
Zone Silic 137 
94523 Rungis Cedex 
(33) 1 6872313 



Germany 

EBV- Elektronik 

Oberweg 6 

D-8025 Unterhaching 

Munich 

(49) 89 611051 
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Germany (cont.) 

ING.-BUERO K.-H. Dreyer 
Flensburger Strasse 3 
D-2380 Schleswig 
(49) 4621 23121 



JERMYN GmbH 
Im Dachsstueck 9 
D-6250 Limburg/Lahn 
(49) 64 31 5 08-0 

SASCO GmbH 

Hermann- Oberth Strasse 16 

D-8011 Putzbrunn 

Munich 

(49) 89 46 11-211 

Distron GmbH & Co 
Behaimstrasse 3 
D-1000 Berlin 10 
(49) 30 342 10 41-45 

Hong Kong 

GET Ltd. (REP) 

22/F Chuang's Finance Centre 

81-85' Lockhart Road 

Wanchai 

(852) 5 200922 

(FAX) 5 285764 

India 

Blue Star Ltd. (REP) 
Sabri Complex 11 Floor 
24 Residency Road 
Bangalore 560 025 
(91) 812-578881 

Blue Star Ltd. (REP) 

Sahas 

414/2 Veer Sarvarkar 

Prabhadevi 

Bombay 400 025 

(91) 22-430-6155 

Blue Star Ltd. (REP) 
13 Community Centre 
New Friends Colony 
New Delhi 110 065 
(91) 11-633-773 

Blue Star Ltd. (REP) 
2-2-47/1108 Bolarum Road 
Secunderabad 500-003 
(91) 842-72057 



Israel 

Computation & Measurement 

Systems. Ltd. (REP) 
11 Masad Street 
P.O. Box 25089 
Tel Aviv 
(972) 3 388456 



Italy 

Celdis Italiana S.p.A. 

Via Fratelli Gracchi, 36 

1-20092 Cinisello Balsamo 

Milano 

(39) 261 83 91 



Japan 

Ryoyo Electric Corporation 
Meishin Building 
1-20-19 Nishiki 
Naka-Ku, Nagoya, 460 
(81) 52 2030277 

Ryoyo Electric Corporation 
Taiyo Shoji Building 
4-6 Nakanoshima 
Kita-Ku, Osaka, 530 
(81) 6 4481631 

Ryoyo Electric Corporation 

Konwa Building 

12-22 Tsukiji, 1-Chome 

Chuo-Ku, Tokyo 

(81) 3 543771 

Tokyo Electron Company, Ltd. 
Sinjuku- Nomura Building 
Tokyo 160 
(81) 3 3434411 



Korea 

Supertek Korea Inc. (REP) 
Han Hyo Building 
34-2 Yoido-Dong 
Youngdungpo-Ku, Seoul 
(82) 2 782-9076/8 



Malaysia 

Dynamar International Ltd. 
Lot 3.03, 3rd Floor, 

Wisma Esplanade 
43, Green Hall. 10200 Penang 
(60) 4 377269 or 
4 377292 



Netherlands 

Diode Nederland 
Meidoornkade 22 
NL-3992 AE Houten 
(31) 15 60 99 06 

EBV Elektronik 

3606 AK-Maarssenbroek 

Planetenbaan 2 

(31) 34 65 62 353 



New Zealand 

VSI Electronics Pty. Ltd. 
#7 Beasley Ave., Penrose 
Auckland 
(64) 9593603 

VSI Electronics Pty. Ltd. 
Box 21-239 
Chris tchurch 
(64) 60928 

VSI Electronics Pty. Ltd. 
P.O. Box 11145 
Wellington 
(64) 4848922 



Norway 

HEFRO Electronikk A/S 
Postboks .6, Haugenstua 
N-0915 Oslo 9 
(47) 210 73 00 



Singapore 

Dynamar International Ltd. (REP) 
12, Lorong Bakar Batu, #05-11 
Kolam Ayer Industrial Park 
Singapore 1334 
(65) 747-6188 



So. Africa 

Advanced Semiconductor Devices 

(Pty) Ltd. 
P.O. Box 2944 
Johannesburg 2000, S.A. 
(27) 11 802-5820 



Spain 

Diode Espana 

Avda. Brasil 5, 1st Planta 

E-Madrid 20 

(34) 914 55 36 86 



Sweden 

Traco AB 
Box 103 

S-12322 Farsta 
(46) 893 00 00 

ITT Multikomponent AB 
Ankdammsgatan 32 
Box 1330 
S-17126 Solna 



Switzerland 

Baerlocher AG 
Foerrlibuckstrasse 150 
CH-8037 Zuerich 
(41) 142 99 00 

Fabrimex Ag 
Kirchenweg 5 
CH-8032 Zuerich 
(41) 12 51 29 29 



Taiwan (Republic of China) 

Morrihan International Inc. 

9F, No. 176 

Fu, Hsing N. Road 

Taipei 

(886) 2 7151083 



lUrkey 

EMPA 

Refik Saydam Cad 89/5 

Sishane/Istanbul 



United Kingdom 

Celdis Ltd. 

37-39 Loverock Road 

Reading, Berkshire 

RG3 lED 

(44) 734 585171 

Farnell Electronic 
Components Ltd. 
Canal Road 
Leeds LS12 2TU 
(44) 532-636311 

Jermyn Distribution 
Vestry Estate 
Otford Road 
Sevenoaks, Kent 
TN14 5EU 
(44) 732 450144 

Macro Marketing Ltd. 
Burnham Lane 
Slough, Berkshire 
SLl 6LN 
(44) 628 64422 



Yugoslavia 

Elektrotehna 

Do Junel O.Sol.O. 

Tozd Elzas O.Sol.O. 

Titova 81 

61001 Ljubljana 

(38) 61 347749 

(38) 61 347841 
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International Sales Offices 
and Representatives 



Product Line Sales/Support Key 

Key Product Line 

A Analytical 

CM Components 

C Computer Systems 

E Electronic Instruments & Measurement Systems 

M Medical Products 

P Personal Computation Products 

* Sales only for specific product line 

** Supportonly for specific product line 

IMPORTANT: These symbols designate general product line capability. They do not insure sales or 
support availability for all products within a line, at all locations. Contact your local sales office for 
information regarding locations where HP support is available for specific products. 



HEADQUARTERS OFFICES 

If there is no sales office listed for your area, contact one of these headquarter offices. 



ASIA 

Hewlett-Packard Asia Ltd. 
47/F, 26 Harbour Rd.. 
Wanchai. HONG KONG 
G.P.O. Box 863, Hong Kong 
Tel: 5-8330833 
Telex: 76793 HPA HX 
Cable: HPASIAL TO 
CANADA 

Hewlett-Packard (Canada) Ltd. 
3877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 069-8644 

EASTERN EUROPE 

Hewlett-Packard Ges.m.b.h. 

Liebigasse 1 

P.O. Box 72 

A-1222 VIENNA, Austria 

Tel: (222) 2500-0 

Telex: 1 3 4425 HEPA A 

NORTHERN EUROPE 

Hewlett-Packard S.A. 

V. D. Hooplaan 241 

P Box 999 

NL-'118LN15AMSTELVEEN 

The Netherlands 

Jel: 20 5479999 

Telex: 18919 hpner 

SOUTHEAST EUROPE 

Hewlett-Packard S.A. 

World Trade Center 

110 Avenue Louis-Casai 

1215 Cointrin, GENEVA 

Switzerland 

Tel: (022) 98 96 51 

Telex: 27225 hpser 

Mail Address: 

P.O. Box 

CH-1217Meyrin1 

GENEVA 

Switzerland 

MIDDLE EAST AND 
CENTRAL AFRICA 

Hewlett-Packard S.A. 
Middle East/Central 
Africa Sales H.Q. 
7, rue du Bois-du-Lan 
P.O. Box 364 
CH-1217Meyrin1 
GENEVA 
Switzerland 
Tel: (022) 83 12 12 
Telex: 27835 hmea ch 
Telefax: (022) 83 15 35 



UNITED KINGDOM 

Hewlett-Packard Ltd. 

Nine Mile Ride 

WOKINGHAM 

Berkshire, RG113LL 

Tel: 0344 773100 

Telex: 848805/848814/848912 

UNITED STATES OF 

AMERICA 

Customer Information Center 

(800) 752-0900 

6:00 AM to 5 PM Pacific Time 

EASTERN USA 

Hewlett-Packard Co. 
4 Choke Cherry Road 
ROCKVILLE, MD 20850 
Tel: (301) 948-6370 
MIDWESTERN USA 
Hewlett-Packard Co. 
5201 Tollview Drive 
ROLLING MEADOWS, IL 60008 
Tel: (312) 255-9800 
SOUTHERN USA 
Hewlett-Packard Co. 
2000 South Park Place 
ATLANTA, GA 30339 
Tel: (404) 955-1500 

WESTERN USA 

Hewlett-Packard Co. 
5161 Lankershim Blvd. 
NORTH HOLLYWOOD, CA 91601 
Tel: (818) 505-5600 

OTHER 

INTERNATIONAL 

AREAS 

Hewlett-Packard Co. 
Intercontinental Headquarters 
3495 Deer Creek Road 
PALO ALTO, CA 94304 
Tel: (415) 857-1501 
Telex: 034-8300 
Cable: HEWPACK 

ALGERIA 

Hewlett-Packard Trading S.A. 

Bureau de Liaison Alger 

Villa des Lions 

9, Hai Galloul 

DZ-BORDJ EL BAHRI 

Tel: 76 03 36 

Telex: 63343 dilon dz 



ANGOLA 

Telectra Angola LDA 
Empresa Tecnica de 
Equipamentos 

16 rue Cons. Julio deVihelma 
LUANDA 

Tel: 355 15,355 16 
Telex: 3134 
E,P 

ARGENTINA 
Hewlett-Packard Argentina S.A. 
Montaneses 2140/50 
1428 BUENOS AIRES 
Tel: 541-11-1441 
Telex: 22796 HEW PAC-AR 
A,C,E,P 

Biotron S.A.C.I.M.e.l. 
Av. Paso Colon 221, Piso 9 
1399 BUENOS AIRES 
Tel: 541-333-490, 
541-322-587 
Telex: 17595 BIONAR 
M 

Laboratorio Rodriguez 
Corswant S.R.L 
Misiones, 1156-1876 
Bernal, Oeste 
BUENOS AIRES 
Tel: 252-3958, 252-4991 
A , 

Intermaco S.R.L. 
Florida 537/71 
Galeria Jardin-Local 28 
1005 BUENOS AIRES 
Tel: 393-4471/1928 
Telex: 22796 HEW PAC-AR 
P (Calculators) 
Argentina Esanco S.R.L 
A/ASCO 2328 
1416 BUENOS AIRES 
Tel: 541-58-1981, 541-59-2767 
Telex: 22796 HEW PAC-AR 
A 

All Computers S.A. 
Montaneses 2140/50 5 Piso 
1428 BUENOS AIRES 
Tel: 781-4030/4039/783-4886 
Telex: 18148 Ocme 
P 

AUSTRALIA 
Adelaide, South 
Australia Office 
Hewlett-Packard Australia Ltd. 
153 Greenhill Road 
PARKSIDE, S.A. 5063 
Tel: 61-8-272-5911 
Telex: 82536 

Cable: HEWPARD Adelaide 
A*,C,CM,E,P 



Brisbane, Queensland 
Office 

Hewlett-Packard Australia Ltd. 

10 Payne Road 

THE GAP. Queensland 4061 

Tel: 61-7-300-4133 

Telex" 42133 

Cable": HEWPARD Brisbane 

A,C,CM,E,M,P 

Canberra, Australia 
Capital Territory 
Office 

Hewlett-Packard Australia Ltd. 

Thynne Street, Fern Hill Park 

BRUCE, A.C.T. 2617 

P.O. Box 257, 

JAMISON, A.C.T. 2614 

Tel: 61-62-80-4244 

Telex: 62650 

Cable: HEWPARD Canberra 

C,CM,E,P 

IVIeibourne, Victoria 
Office 

Hewlett-Packard Australia Ltd. 

31-41 Joseph Street 

P.O. Box 221 

BLACKBURN, Victoria 3130 

Tel: 61-3-895-2895 

Telex: 31-024 

Cable: HEWPARD Melbourne 

A.C,CM,E,M.P 

Perthi, Western Australia 

Office 

Hewlett-Packard Australia Ltd. 

Herdsman Business Park 

CLAREMONT, W.A. 6010 

Tel: 61-9-383-2188 

Telex: 93859 

Cable: HEWPARD Perth 

C,CM,E,P 

Sydney, New South 

Wales Office 

Hewlett-Packard Australia Ltd. 

17-23 Talavera Road 

P.O. Box 308 

NORTH RYDE,N.S.W. 2113 

Tel: 61-2-888-4444 

Telex: 21561 

Cable: HEWPARD Sydney 

A,C,CM,E,M,P 

AUSTRIA 

Hewlett-Packard Ges.m.b.h. 

Verkaufsbuero Graz 

Grottenhofstrasse 94 

A-8052 GRAZ 

Tel: 43-316-291-5660 

Telex: 312375 

C.E 

Hewlett-Packard Ges.m.b.h. 

Liebigasse 1 

P.O. Box 72 

A-1222 VIENNA 

Tel: 43-222-2500 

Telex: 134425 HEPA A 

A.C,CM,E,M,P 

BAHRAIN 

Green Salon 

P.O. Box 557 

MANAMA 

Tel: 255503-250950 

Telex: 84419 

P 



Wael Pharmacy 

P.O. Box 648 

MANAMA 

Tel: 256123 

Telex: 8550 WAEL BN 

E,M 

Zayani Computer Systems 

218 Shair Mubarak Building 

Government Avenue 

P.O. Box 5918 

MANAMA 

Tel: 276278 

Telex: 9015 plans bn 

P 

BELGIUM 

Hewlett-Packard Belgium S.A./N.V 

Blvd de la Woluwe, 100 

Woluwedal 

B-1200 BRUSSELS 

Tel: (02) 32-2-761-31-11 

Telex: 23494 hewpac 

A,C,CM,E,M,P 

BERMUDA 

Applied Computer Technologies 
Atlantic House Building 
P.O. Box HM 2091 
Par-La-Ville Road 
HAMILTON 5 
Tel: 295-1616 
Telex: 380 3589/ACT BA 
P 

BOLIVIA 

Arrellano Ltda 

Av. 20 de Octubre #2125 

Casilla1383 

LA PAZ 

Tel: 368541 

M 

BRAZIL 

Hewlett-Packard do Brasil S.A. 

Alameda Rio Negro, 750-L AND. 

ALPHAVILLE 

06400 Barueri SP 

Tel: (Oil) 421.1311 

Telex: (Oil) 71351 HPBR BR 

Cable: HEWPACK Sao Paulo 

CM,E 

Hewlett-Packard do Brasil S.A. 

Praia de Botafago 228-A-614 

6. AND.-CONJ.601 

Edificio Argentina- Ala A 

22250 RIO DE JANEIRO, RJ 

Tel: (021) 552-6422 

Telex: 21905 HPBR BR 

Cable: HEWPACK Rio de Janeiro 

E 

Van Den Cientifica Ltda. 

Rua Jose Bonifacio, 458 

Todos OS Santos 

20771 RIO DE JANEIRO, RJ 

Tel: (021) 593-8223 

Telex: 33487 EGLB BR 

A 

ANAMED I.C.E.I. Ltda. 

Rua Vergueiro, 360 

04012 SAO PAULO. SP 

Tel: (Oil) 572-1106 

Telex: 24720 HPBR BR 

M 

Datatronix Electronica Ltda. 

Av. Pacaembu 746-C11 

SAO PAULO, SP 

Tel: (118) 260111 

CM 
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BRUNEI 

Komputer Wisman Sdn Bhd 

G6, Chandrawaseh Cmplx, 

Jalan Tutong 

P.O. Box 1297, 

BANDAR SERI BEGAWAN 

NEGARA BRUNI DARUSSALAM 

Tel: 673-2-2000-70/26711 

C.E.P 

CAMEROON 

Beriac 

B.P.23 

DOUALA 

Tel: 420 153 

Telex: 5351 

C.P 

CANADA 

Alberta 

Hewlett-Packard (Canada) Ltd. 

3030 3rd Avenue N.E. 

CALGARY, Alberta T2A 6T7 

Tel: (403) 235-3100 

A,C,CM,E*,M,P* 

Hewlett-Packard (Canada) Ltd. 

11120-178th Street 

EDMONTON, Alberta T5S1P2 

Tel: (403) 486-6666 

A,C,CM,E,M,P 

British Columbia 

Hewlett-Packard (Canada) Ltd. 

10691 Shellbridge Way 

RICHMOND, 

British Columbia V6X 2W8 

Tel: (604) 270-2277 

Telex: 610-922-5059. 

A,C.CM,E*,M,PV 

Hewlett-Packard (Canada) Ltd. 

121-3350 Douglas Street 

VICTORIA, British Columbia 

V8Z3L1 

Tel: (604) 381-6616 

C 

Manitoba 

Hewlett-Packard (Canada) Ltd. 

1825 Inkster Blvd. 

WINNIPEG, Manitoba R2X 1R3 

Tel: (204) 694-2777 

A,C,CM,E,M,P* 

New Brunswict( 

Hewlett-Packard (Canada) Ltd. 

814 Main Street 

MONCTON, New Brunswick 

E1C 1E6 

Tel: (506) 855-2841 

C 

Nova Scotia 

Hewlett-Packard (Canada) Ltd. 

Suite 111 

900 Windmill Road 

DARTMOUTH, Nova Scotia 

B3B1P7 

Tel: (902) 469-7820 

C,CM,E*,M,P* 

Ontario 

Hewlett-Packard (Canada) Ltd. 

3325 N. Service Rd., Unit W03 

BURLINGTON, Ontario L7N 3G2 

Tel: (416) 335-8644 

CM* 

Hewlett-Packard (Canada) Ltd. 

552 Newbold Street 

LONDON, Ontario N6E 2S5 

Tel: (519) 686-9181 

A,C,CM,E*,M,P* 



Hewlett-Packard (Canada) Ltd. 
6877 Goreway Drive 
MISSISSAUGA, Ontario L4V 1M8 
Tel: (416) 678-9430 
Telex: 069-83644 
A.C,CM,E,M,P 

Hewlett-Packard (Canada) Ltd. 
2670 Queensview Dr. 
OHAWA, Ontario K2B 8K1 
Tel: (613) 820-6483 
A,C,CM,E*,M,P* 
Hewlett-Packard (Canada) Ltd. 
3790 Victoria Park Ave. 
WILLOWDALE, Ontario M2H 3H7 
Tel: (416) 499-2550 
C,E 

Quebec 

Hewlett-Packard (Canada) Ltd. 
17500 Trans Canada Highway 
South Service Road 
KIRKLAND, Quebec H9J 2XB 
Tel: (514) 697-4232 
Telex: 058-21521 
A,C,CM,E,M,P* 

Hewlett-Packard (Canada) Ltd. 
1150 rue Claire Fontaine 
QUEBEC CITY, Quebec G1R5G4 
Tel: (418) 648-0726 
C 

Hewlett-Packard (Canada) Ltd. 
130 Robin Crescent 
SASKATOON, Saskatchewan 
S7L 6M7 
Tel: (306) 242-3702 

CHILE 

ASC Ltda. 

Austria 2041 

SANTIAGO 

Tel: 223-5946, 223-6148 

Telex: 392-340192 ASC CK 

C,P 

Jorge CalcagniyCia 

Av. Italia 634 Santiago 

Casilla 16475 

SANTIAGO 9 

Tel: 9-011-562-222-0222 

Telex: 392-440283 JCYCL CZ 

CM,E,M 

MetrolabS.A. 

Monjitas 454 of. 206 

SANTIAGO 

Tel: 395752, 398296 

Telex: 340866 METLAB CK 

A 

Olympia (Chile) Ltda. 
Av. Rodrigo de Araya 1045 
Casilla 256-V 
SANTIAGO 21 
Tel: 225-5044 
Telex: 340892 OLYMP 
Cable: Olympiachile 
Santiagochile 
C,P 

CHINA, People's 
Republic of 

China Hewlett-Packard Co., Ltd. 
47/F China Resources BIdg. 
26 Harbour Road 
HONG KONG 
Tel: 5-8330833 
Telex: 76793 HPA HX 
Cable: HP ASIA LTD 
A*,M* 



China Hewlett-Packard Co., Ltd. 

P.O. Box 9610, Beijing 

4th Floor, 

2nd Watch Factory Main 

Shuang Yu Shou, 

Bei San Huan Road 

Hai Dian District 

BEIJING 

Tel: 33-1947 33-7426 

Telex: 22601 CTSHP CN 

Cable: 1920 Beijing 

A.C,CM.E,M,P 

China Hewlett-Packard Co., Ltd. 

CHP Shanghai Branch 

23/F Shanghai Union Building 

100 Yan An Rd. East 

SHANG-HAI 

Tel: 265550 

Telex: 33571 CHPSB CN 

Cable: 3416 Shanghai 

A,C,CM,E,M,P 

COLOMBIA 

Instrumentacion 

H.A. Langebaek & Kier S.A. 

Carrerra 4A No.52A-26 

Apartado Aereo 6287 

BOGOTA 1, D.E. 

Tel: 212-1466 

Telex: 44400 INST CO 

Cable: AARIS Bogota 

CM,E,M 

Nefromedicas Ltda. 

Calle 123 No. 9B-31 

Apartado Aereo 100-958 

BOGOTA D.E, 10 

Tel: 213-5267, 213-1615 

Telex: 43415 HEGAS CO 

A 

Compumundo 

Avenida 15 # 107-80 

BOGOTA D.E. 

Tel: 57-214-4458 

Telex: 39645466 MARCO 

P 

Carvajal, S.A. 

Calle 29 Norte No. 6A-40 

Apartado Aereo 46 

CALI 

Tel: 9-011-57-3-621888 

Telex: 39655650 CUJCL CO 

C,E,P 

CONGO 

Seric-Congo 

B.P.2105 

BRAZZAVILLE 

Tel: 815034 

Telex: 5262 

COSTA RICA 

Cientifica Costarricense S.A. 

Avenida 2. Calle 5 

San Pedro de Montes de Oca 

Apartado 10159 

SAN JOSE 

Tel: 9-011-506-243-820 

Telex: 3032367 GALGUR CR 

CM,E,M 

O.Fischel R. Y. Cia. S.A. 

Apartados 434-10174 

SAN JOSE 

Tel: 23-72-44 

Telex: 2379 

Cable: OFIR 

A 



CYPRUS 

Telerexa Ltd. 
P.O. Box 1152 
Valentine House 
8 Stassandrou St. 
NICOSIA 

Tel: 45 628, 62 698 
Telex: 5845 tirx cy 
E,M,P 

DENMARK 
Hewlett-Packard A/S 
Kongevejen 25 
DK-3460 BIRKEROD 
Tel: 45-02-81-6640 
Telex: 37409 hpasdk 
A,C,CM,E,M,P 

Hewlett-Packard A/S 
Rolighedsvej 32 
DK-8240 RISSKOV, Aarhus 
Tel: 45-06-17-6000 
Telex: 37409 hpas dk 
CE 

DOMINICAN REPUBLIC 

Microprog S.A. 

Juan Tomas Mejia y Cotes No. 60 

Arroyo Hondo 

SANTO DOMINGO 

Tel: 565-6268 

Telex: 4510 ARENTA DR (RCA) 

P 

ECUADOR 

CYEDE Cia. Ltda. 

Avenida Eloy Alfaro 1749 

y Belgica 

Casilla 6423 CCI 

QUITO 

Tel: 9-011-593-2-450975 

Telex: 39322548 CYEDE ED 

E,P 

Medtronics 

Valladolid 524 Madrid 

P.O. 9171, QUITO 

Tel: 2-238-951 

Telex: 2298 ECUAME ED 

A 

Hospitalar S.A. 

Robles 625 

Casilla 3590 

QUITO 

Tel: 545-250, 545-122 

Telex: 2485 HOSPTL ED 

Cable: HOSPITALAR-Quito 

M 

Ecuador Overseas Agencies C.A. 

Calle9de0ctubre#818 

P.O. Box 1296, Guayaquil 

QUITO 

Tel: 306022 

Telex: 3361 PBCGYE ED 

M 

EGYPT 

Sakrco Enterprises 

P.O. Box 259 

ALEXANDRIA 

Tel: 802908, 808020, 805302 

Telex: 54333 

C 



International Engineering 

Associates 

6 El Gamea Street 

Agouza 

CAIRO 

Tel: 71-21-68134-80-940 

Telex: 93830 lEA UN 

Cable: INTEGASSO 

E 

Sakrco Enterprises 

70 Mossadak Street 

Dokki, Giza 

CAIRO 

Tel: 706 440, 701 087 

Telex: 9337 

C 

S.S.C. Medical 

40 Gezerat El Arab Street 

Mohandessin 

CAIRO 

Tel: 803844, 805998, 810263 

Telex: 20503 SSC UN 

M* 

EL SALVADOR 

IPESA de El Salvador S.A. 
29 Avenida Norte 1223 
SAN SALVADOR 
Tel: 9-011-503-266-858 
Telex: 301 20539 IPESA SAL 
A,C.CM,E,P 

ETHIOPIA 

Seric-Ethiopia 

P.O. Box 2764 

ADDIS ABABA 

Tel: 185114 

Telex: 21150 

CP ■ 

FINLAND 

Hewlett-Packard Finland 

Field Oy 

Niittylanpoiku 10 

00620 HELSINKI 

Tel: (90) 757-1011 

Telex: 122022 Field SF 

CM 

Hewlett-Packard Oy 

Piispankalliontie 17 

02200 ESPOO 

Tel: (90) 887-21 

Telex: 121563 HEWPA SF 

A,C.E.M.P 

FRANCE 

Hewlett-Packard France 
Z.I. MercureB 
Rue Berthelot 
13763 Les Milles Cedex 
AIX-EN-PROVENCE 
Tel: 33-42-59-4102 
Telex: 41 0770F 
A,C,E,M 

Hewlett-Packard France 
64, Rue Marchand Saillant 
F-61000 ALENCON 
Tel: (33) 29 04 42 
C" 

Hewlett-Packard France 
Batiment Levitan 
2585, route de Grasse 
Bretelle Autoroute 
06600 ANTIBES 
Tel: (93) 74-59-19 
*C 



11-7 




FRANCE (Cont'd) 


Hewlett-Packard France 


Hewlett-Packard France 


Hewlett-Packard GmbH 


Hewlett-Packard GmbH 


Hewlett-Packard France 


3, Rue Graham Bell 


4, Rue Thomas-Mann 


VerbindungsstelleBonn 


Vertriebszentrum Ratingen 


28 Rue de la Republique 


BP5149 


Boita Postale 56 


Friedrich-Ebert-Allee 26 


Berliner Strasse 111 


Bolte Postale 503 


57074 METZ Cedex 


67033 STRASBOURG Cedex 


5300 BONN 


D-4030 RATINGEN 4 


25026 BESANCON Cedex 


Tel: (87) 36-13-31 


Tel: (88) 28-56-46 


Tel: (0228) 234001 


Postfach 31 12 


Tel: (81) 83-16-22 


Telex: 860602F 


Telex: 890141F 


Telex: 8869421 


Tel: (02102) 494-0 


Telex: 361157 


C.E. 


C.E,M,P* 


Hewlett-Packard GmbH 


Telex: 589 070 hprad 


C.E* 


Hewlett-Packard. France 


Hewlett-Packard France 


Vertriebszentrun Sudwest 


A,C,E,M.P 


Hewlett-Packard France 


Miniparc-ZIRST 


Le Peripole III 


Schiekardstrasse 2 


Hewlett-Packard GmbH 


ZA Kergaradec 


Chemin du Vieux Chene 


3, Chemin du Pigeohnier de 


D-7030 BOBLINGEN 


Vertriebszentrum Muchen 


Rue Fernand Forest 


38240 MEYLAN (Grenoble) 


laCepiere 


Postlach 1427 


Eschenstrasse 5 


F-29239G0UEESN0U 


Tel: (76) 90-38-40 


31081 TOULOUSE Cedex ^ 


Tel: (07031) 645-0 


D-8028TAUFKIRCHEN 


Tel: (98) 41-87-90 • 


980124 HP Grenobe 


Tel: 33-61-40-1112 


Telex: 7265 743 hep 


Tel: 49-89-61-2070 


E 


c 


Telex: 531639F 


A,C,CM.E,M.P 


Telex: 0524985 hpmch 


Hewlett-Packard France 


Hewlett-Packard France 


A,C,E,M,P*' 


Hewlett-Packard GmbH 


A,C,CM,E,M,P 


Chenfiin des Moullles 


Bureau vert du Bois Briand 


Hewlett-Packard France 


Zeneralbereieh Mktg 


Hewlett-Packard GmbH 


Bolte Postale 162 


Chemande la Garde 


Les Cardoulines 


Herrenberger Strasse 130 


Gesehaftsstelle 


69131 ECULLY Cedex (Lyon) 


-CP 212 212 


Batiment B2 


D-7030 BOBLINGEN 


Ermlisallee 


Tel: 33-78-33-8125 


44085 NANTES Cedex 


Route des Dolines 


Tel: (07031) 14-0 


7517WALDBR0NN2 


Telex: 310617F 


Tel: (40) 50-32-22 


Pare d'aetivite de Valbonne 


Telex: 7265739 hep 


Postfach 1251 


A,C,E.M.P* 


Telex: 71 1085F 


Sophia Antipolis 


Hewlett-Packard GmbH 


Tel: (07243) 602-0 


Hewlett-Packard France 


A,C,E,CM*,P 


06560 VALBONNE (Nice) 


Gesehaftsstelle 


Telex: 782 838 hepk 


Pare d'activites du Bois Briard 


Hewlett-Packard France 


Tel: (93) 65-39-40 

c 


Schleefstr. 28a 


A,C,E 


2 Avenue du Lac 


125| Rue du Faubourg 


D-4600 DORTMUND-41 


GREAT BRITAIN 


F-91040 EVRY Cedex 


Bannier 


Hewlett-Packard France 


Tel: (0231) 45001 


See United Kingdom 


Tel: 3311/6077 9660 


45000 ORLEANS 


9, Rue Baudin 


Telex: 822858 hepdod 


GREECE 


Telex: 69231 5F 


Tel: 33-38-62-2031 


26000 VALENCE 


A,C,E 


Hewlett-Packard A.E. 


C 


E,P* 


Tel: 33-75-42-7616 
C" 


Hewlett-Packard GmbH 


178, Kirissias Ave. Je 


Hewlett-Packard France 


Hewlett-Packard France 


Reparaturzentrum Frankfurt 


6th Floor 


Application Center 


Zonelndustriellede 


Hewlett-Packard France 


Berner Strasse 117 


Halandri-ATHENS 


5, avenue Raymond Chanas 


Courtaboeuf 


Carolor 


6000 FRANKFURT/MAIN 60 


Greece 


38320 EYBENS (Grenoble) 


Avenue des Tropiques 


ZAC de Bois Briand 


Tel: (069) 500001-0 


Tel: 301116473 360, 


Tel: (76) 62-57-98 


91947 LES ULIS Cedex 


57640 VIGY (Metz) 


Telex: 413249 hpffm 


301116726 090 


Telex: 980 124 


(Orsay) 


Tel: (8) 771 20 22 


Hewlett-Packard GmbH 


Telex: 221 286 HPHLGR 


HPGRENOBEYBE 


Tel: 33-6-907 7825 


C 


Vertriebszentrum Nord 


A,C,CM**,E,MiP 


c 


Telex: 600048F 
A,C,CM,E,M,P*V 


Hewlett-Packard France 


Kapstadtring 5 


Kostas Karaynnis S.A. 


Hewlett-Packard France 


Pare d'aetivite des Pres 


D-2000 HAMBURG 60 


8, Omirou Street 


Rue Fernand, Forest 


Hewlett-Packard France 


1, Rue Papin Cedex 


Tel: 49-40-63-804-0 


ATHENS 133 


Z.A. Kergaradec 


15, Avenue de L'Amiral-Bruix 


59658 VILLENEUVE D'ASCQ 


Telex: 021 63 032 hphh d 


Tel: 32 30 303, 32 37 371 


29239 GOUESNOU 


75782 PARIS Cedex 16 


Tel: 33-20-91-4125 


A,C,E,M,P . 


Telex: 215962 RKAR GR 


Tel: (98) 41-87-90 


Tel: 33-15-02-1220 


Telex: 160124F 


Hewlett-Packard GmbH 


A.C*,CM,E 


Hewlett-Packard France 


Telex: 613663F 


Telex: 160124F 


Gesehaftsstelle 


Impexin 


Pare Club des Tanneries 


C,P* 


C,E,M,P 


Heidering 37-39 


Intelect Div. 
209Mesogion 


Batiment B4 


Hewlett-Packard France 


Hewlett-Packard France 


D-3000 HANNOVER 61 


4, Rue de la Faisanderie 


242 Ter. Ave J Mermoz 


Pare d'activites Paris-Nord 11 


Tel: (0511) 5706-0 


11525 ATHENS 

Tel: 6474481/2 

Telex: 216286 

P 

Haril Company 

38, Mihalakopoulou 

ATHENS 612 


67381 UNCOLSHEIM 


64000 PAU 


Bolte Postale 60020 


Telex: 092 3259 hphan 


(Strasbourg) 


Tel: 33-59-80-3802 


95971 Roissy Charles de Gaulle 


A,C,CM,E,M,P 


Tel: (88) 76-15-00 
Telex: 890141F 
C,EMVI*,P* 


Telex: 550365F 

C,E* 

Hewlett-Packard France 


VILLEPINTE 
Tel: (1)48 63 80 80 
Telex: 21 1032F 
C,E,M,P* 


Hewlett-Packard GmbH 
Gesehaftsstelle 
Rosslauer Weg 2-4 


Hewlett-Packard France 


6, Place Sainte Croix 


D-6800 MANNHEIM 


Tel: 7236071 


Centre d'affaires Paris-Nord 


86000 POITIERS 


GABON 


Tel: 49-0621-70-05-0 


Telex: 218767 


Batiment Ampere 


Tel: 33-49-41-2707 


Sho Gabon 


Telex: 0462105 hpmhm 


M* 


Rue de la Commune de Paris 


Telex: 792335F 


P.O. Box 89 


A,C,E 


Hellamco 


Bolte Postale 300 


C.E* ' 


LIBREVILLE 


Hewlett-Packard GmbH 


P.O. Box 87528 


93153 LE BLANC-MESNIL 


Hewlett-Packard France 


Tel: 721 484 


Gesehaftsstelle 


18507 PIRAEUS 


Tel: (1) 865-44-52, 


47, Rue de Chativesle 


Telex: 5230 


Messerschmittstrasse 7 


Tel: 4827049 . 


Telex: 211032F 


51100 REIMS 


GERMAN FEDERAL 


D-7910NEUULM 


Telex: 241441 


C,E,M 


Tel: 33-26-88-6919 


REPUBLIC 


Tel: 49-0731-70-73-0 .. 


A 


Hewlett-Packard France 


C,P* 


Hewlett-Packard GmbH 


Telex: 0712816 HP ULM-D 


GUATEMALA 


Pare d'activites Cadera 


Hewlett-Packard France 


Vertriebszentrum Mitte 


A.C.E* 


IPESA DE GUATEMALA 


Quartier Jean-Mermoz 


Pare d'activites de la Poterie' 


Hewlett-Paekard-Strasse 


Hewlett-Packard GmbH 


Avenida Reforma 3-48, Zona 9 


Avenue du President JF 


Rue Louis Kerautel-Botmel 


D-6380 BAD HOMBURG 


Gesehaftsstelle 


GUATEMALA CITY 


Kennedy 


35000 RENNES 


Tel: (06172) 400-0 


Emmericher Strasse 13 


Tel: 316627, 317853,66471/5 


33700 MERIGNAC (Bordeaux) 


Tel: 33-99-51-4244. 


Telex: 410 844 hpbhg 


D-8500 NURNBERG 10 


9-011-502-2-316627 


Tel: 33-56-34-0084 


Telex: 740912F 


A,C,E,M,P 


Tel: (0911) 5205-0 


Telex: 3055765 IPESA GU 


Telex: 550105F 


A*,C,E,M,P* 


Hewlett-Packard GmbH 


Telex: 0623 860 hpnbg 


, A.C.CM,E.M.P 


C,E,M 


Hewlett-Packard France 
98 Avenue de Bretagne 
76100 ROUEN 
Tel: 33-35-63-5766 
Telex: 770035F 
HE 


Gesehaftsstelle 
Keithstrasse 2-4 
D-1000 BERLIN 30 
Tel: (030) 21 99 04-0 
Telex: 018 3405 hpbind 
A,C,E,M,P 


C,CM,E,M,P 
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HONG KONG 

Hewlett-Packard Hong Kong, Ltd. 

G.P.O. Box 795 

5th Floor, Sun Hung Kai Centre 

30 Harbour Road, Wan Chai 

HONGKONG 

Tel: 852-5-832-3211 

Telex: 66678 HEWPA HX 

Cable: HEWPACK HONG KONG 

E,C,P 

GET Ltd. 

10th Floor, Hua Asia BIdg. 

64-66 Gloucester Road 

HONG KONG 

Tel: (5) 200922 

Telex: 85148 GET HX 

CM 

Schmidt & Co. (Hong Kong) Ltd. 

18th Floor, Great Eagle Centre 

23 Harbour Road, Wanchai 

HONG KONG 

Tel: 5-8330222 

Telex: 74766 SCHMC HX 

A,M 

ICELAND 

Hewlett-Packard Iceland 

Hoefdabakka 9 

112 REYKJAVIK 

Tel: 354-1-67-1000 

Telex: 37409 

A,C,CM.E,M,P 

INDIA 

Computer products are sold 
through Blue Star Ltd. All 
computer repairs 
and maintenance service 
is done through Computer 
Maintenance Corp, 
Blue Star Ltd. 
B. D. Patel House 
NearSardar Patel Colony 
AHMEDABAD 380 014 
Tel: 403531, 403532 
Telex: 0121-234 
Cable: BLUE FROST 
A,C.CM,E 
Blue Star Ltd. 
40/4 Lavelle Road 
BANGALORE 560 001 
Tel: 57881, 867780 
Telex: 0845-430 BSLBIN 
Cable: BLUESTAR 
A,C*,CM,E 

Blue Star Ltd. 

Band Box House 

Prabhadevi 

BOMBAY 400 025 

Tel: 4933101, 4933222 

Telex: 011-71051 

Cable: BLUESTAR 

A,M 

Blue Star Ltd. 

Sahas 

414/2 VirSavarkarMarg 

Prabhadevi 

BOMBAY 400 025 

Tel: 422-6155 

Telex: 011-71193 BSSS IN 

Cable: FROSTBLUE 

A,CM,E,M 

Blue Star Ltd. 

Kalyan, 19 Vishwas Colony 

Alkapuri.BORODA, 390 005 

Tel: 65235, 65236 

Cable: BLUE STAR 

A 



Blue Star Ltd. 
7 Hare Street 
P.O. Box 506 
CALCUTTA 700 001 
Tel: 230131, 230132 
Telex: 031-61120 BSNF IN 
Cable: BLUESTAR 
A.M,C,E 

Blue Star Ltd. 

133 Kodambakkam High Road 

MADRAS 600 034 

Tel: 472056, 470238 

Telex: 041-379 

Cable: BLUESTAR 

A,M 

Blue Star Ltd. 

13 Community Center 

New Friends Colony 

NEW DELH1 110 065 

Tel: 682547 

Telex: 031-2463 

Cable: BLUEFROST 

A,C*,CM,E,M 

Blue Star Ltd. 

15/16 CWellesleyRd. 

PUNE 411011 

Tel: 22775 

Cable: BLUESTAR 

A 

Blue Star Ltd. 

2-2-47/1108 BolarumRd. 

SECUNDERABAD 500 003 

Tel: 72057, 72058 

Telex: 0155-459 

Cable: BLUEFROST 

A.C.E 

Blue Star Ltd. 

T.C. 7/603 Poornima 

Maruthunkuzhi 

TRIVANDRUM 695 013 

Tel: 65799, 65820 

Telex: 0884-259 

Cable: BLUESTAR 

E 

Computer Maintenance 

Corporation Ltd. 

115, Sarojini Devi Road 

SECUNDERABAD 500 003 

Tel: 310-184. 345-774 

Telex: 031-2960 

C** 

INDONESIA 

BERCA Indonesia P.T. 

P.O. Box 496/Jkt. 

Jl. Abdul Muis 62 

JAKARTA 

Tel: 21-373009 

Telex: 46748 BERSAL lA 

Cable: BERSAL JAKARTA 

P 

BERCA Indonesia P.T. 

P.O. Box 2497/Jkt. 

Antara BIdg., 12th Floor 

JL Medan Merdeka Selatan 17 

JAKARTA-PUSAT 

Tel: 21-340417 

Telex: 46748 BERSAL lA 

A,C,E,M.P 

BERCA Indonesia P.T. 

Jalan Kutai 24 

SURABAYA 

Tel: 67118 

Telex: 31146 BERSAL SB 

Cable: BERSAL-SURABAYA 

A*,E,M,P 



IRAQ 

Hewlett-Packard TradingS.A. 

Service Operation 

Al MansoorCity9B/3/7 

BAGHDAD 

Tel: 551-49-73 

Telex: 212-455 HEPAIRAQ IK 

C 

IRELAND 

Hewlett-Packard Ireland Ltd. 

Temple House, Temple Road 

Blackrock, Co. DUBLIN 

Tel: 88/333/99 

Telex: 30439 

C,E,P 

Hewlett-Packard Ltd. 

75 Belfast Rd, Carrickfergus 

Belfast BT38 8PH 

NORTHERN IRELAND 

Tel: 09603-67333 

Telex: 747626 

M 

ISRAEL 

Eldan Electronic Instrument Ltd. 

P.O. Box 1270 

JERUSALEM 91000 

16, Ohaliav St. 

JERUSALEM 94467 

Tel: 533 221. 553 242 

Telex: 25231 AB/PAKRD IL 

A,M 

Computation and Measurement 

Systems (CMS) Ltd. 

11 Masad Street 

67060 

TEL-AVIV 

Tel: 388 388 

Telex: 33569 Motil IL 

C,CM,E,P 

ITALY 

Hewl&tt-Packard Italiana S.p.A. 

Traversa 99C 

Via Glulio Petroni, 19 

1-70124 BARI 

Tel: (080) 41-07-44 

CM 

Hewlett-Packard Italiana S.p.A. 

Via Emilia, 51/C 

1-40011 BOLOGNA Anzola 

Dell'Emilia 

Tel: 39-051-731061 

Telex: 511630 

C,E,M 

Hewlett-Packard Italiana S.p.A. 

Via Principe Nicola 43G/C 

1-95126 CATANIA 

Tel: (095) 37-10-87 

Telex: 970291 

C 

Hewlett-Packard Italiana S.p.A. 

Via G. di Vittorio 10 

20094 CORSICO (Milano) 

Tel: 39-02-4408351 

Hewlett-Packard Italiana S.p.A. 

Viale Brigata Bisagno 2 

16129 GENOVA 

Tel: 39-10-541141 

Telex: 215238 

Hewlett-Packard Italiana S.p.A. 

Viale G. Modugno 33 

1-16156 GENOVA PEGU 

Tel: (010) 68-37-07 

Telex: 215238 

C,E 



Hewlett-Packard Italiana S.p.A 

Via G. di Vittorio 9 

1-20063 CERNUSCO SUL 

NAVIGLIO 

(Milano) 

Tel: (02) 923691 

Telex: 334632 

A,C,CM.E,M.P 

Hewlett-Packard Italiana S.p.A. 

Via Nuova Rivoltana 95 

20090 LIMITO (Milano) 

Tel: 02-92761 

Hewlett-Packard Italiana S.p.A. 

Via Nuova San Rocco a 

Capodimonte, 62/A 

1-80131 NAPOLI 

Tel: (081) 7413544 

Telex: 710 698 

A**,C,E.M 

Hewlett-Packard Italiana S.p.A. 

Via Orazio 16 

80122 NAPOLI 

Tel: (081) 7611444 

Telex: 710698 

Hewlett-Packard Italiana, S.p.A. 

Via Pellizzo 15 

35128 PADOVA 

Tel: 39-49-664-888 

Telex: 430315 

A,C,E,M 

Hewlett-Packard Italiana S.p.A. 

Viale C. Pavese 340 

1-00144 ROMA EUR 

Tel: 39-65-48-31 

Telex: 610514 

A,C,E,M,P* 

Hewlett-Packard Italiana S.p.A. 

Via di Casellina 57/C 

500518 SCANDICCI-FIRENZE 

Tel: 39-55-753863 

CE.M 

Hewlett-Packard Italiana S.p.A. 

Corso Svizzera, 185 

1-10144 TORINO 

Tel: 39-11-74-4044 

Telex: 221079 

A*,C,E 

IVORY COAST 

S.I.T.E.L 

Societe Ivoirienne de 

Telecommunications 

Bd. Giscard d'Estaing 

Carrefour Marcory 

Zone 4.A. 

Boite postale 2580 

ABIDJAN 01 

Tel: 353600 

Telex: 43175 

E 

S.I.T.I. 

Immeuble "La General" 

Av.du General de Gaulle 

01BP161 

ABIDJAN 01 

Tel: 321227 

Telex: 22149 

CP 

JAPAN 

Yokogawa-Hewlett-Packard Ltd. 

152-1, Onna 

ATSUGI, Kanagawa, 243 

Tel: (0462) 25-0031 

C,CM,E 



Yokogawa-Hewlett-Packard Ltd. 

Meiji-Seimei BIdg. 6F 

3-1 Motochiba-Cho 

CHIBA, 280 

Tel: (0472) 25 7701 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda-Seimei Hiroshima BIdg. 
6-11,Hon-dori,Naka-ku 
HIROSHIMA, 730 
Tel: (082) 241-0611 

Yokogawa-Hewlett-Packard Ltd. 

Towa Building 

2-2-3 Kaigan-dori, Chuo-ku 

KOBE, 650 

Tel: (078) 392-4791 

C,E 

Yokogawa-Hewlett-Packard Ltd. 
Kumagaya Asahi 82 BIdg. 
3-4 Tsukuba 

KUMAGAYA, Saitama 360 
Tel: (0485) 24-6563 
C,CM,E 

Yokogawa-Hewlett-Packard Ltd. 

Asahi Shinbun Daiichi Seimei BIdg. 

4-7, Hanabata-cho 

KUMAMOTO, 860 

Tel: 96-354-7311 

CE 

Yokogawa-Hewlett-Packard Ltd. 

Shin-Kyoto Center BIdg. 

614, Higashi-Shiokoji-cho 

Karasuma-Nishiiru 

KYOTO, 600 

Tel: 075-343-0921 

C,E 

Yokogawa-Hewlett-Packard Ltd. 

Mito Mitsui BIdg. . 

1-4-73, Sanno-maru 

MITO, Ibaraki 310 

Tel: (0292) 25-7470 

C.CM,E 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei Kokubun BIdg. 
7-8 Kokubun, 1 Chome, Sendal 
MIYAGI, 980 
Tel: (0222) 25-1011 
C,E 

Yokogawa-Hewlett-Packard Ltd. 

GohdaBldg. 2F 

1-2-10 Gohda Okaya-Shi 

Okaya-Shi 

NAGANO. 394 

Tel: (0266) 23 0851 . 

CE 

Yokogawa-Hewlett-Packard Ltd. 
Nagoya Kokusai Center Building 
1-47-1, Nagono, Nakamura-ku 
NAGOYA, AICHI 450 
Tel: (052) 571-5171 
CCM,E,M 

Yokogawa-Hewlett-Packard Ltd. 
Sai-Kyo-Ren Building 
1-2Dote-cho 

OOMIYA-SHI SAITAMA 330 
Tel: (0486) 45-8031 
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JAPAN (Cont'd) 

Yokogawa-Hewlett-Packard Ltd. 

Chuo BIdg., 5:,4-20 , 

Nishi-Nakajima 

4-20 Nishinakajima, 5 Chome. 

Yodogawa-ku 

OSAKA, 532 

Tel: (06) 304-6021 '' 

Telex: YHPOSA 523-3624 

CXM.E,M,P* 

Yokogawa-Hewlett-Packard Ltd. 

1-27-15, Yabe 

SAGAMIHARA Kanagawa, 229 

Tel: 0427 59-1311 

Yokogawa-Hewlett-Packard Ltd. 

Hamamtsu Motoshlro-Cho 

Daichi 

Seimei BIdg. 219-21. 

Motoshirp-Cho 

Hamamatsu-shi 

SHIZUOKA,430 

Tel: (0534) 56 1771 

CE 

Yokogawa-Hewlett-Packard Ltd. 

Shinjuku DaiichrSeimei BIdg. 

2-7-1. Nishi Shinjuku ' 

Shinjuku-ku, TOKYO 163 

Tel: 03-348-4611 

CE.M 

Yokogawa-Hewlett-Packard Ltd. 

9-1, Takakura-cho 

Hachloji-shi. TOKYO. 192 ^ 

Tel; 81-426-42-1231 

CE 

Yokogawa-Hewlett-Packard Ltd. 

3-29-21 Takaido-Higashi. 

3 Chome 

Suginaml-ku TOKYO 168 

Tel: (03) 331-61 11 

Telex: 232-2024 YHPTOK 

CCM.E.P* 

Yokogawa Hokushin Electric 

Corporation 

Shinjuku-NS BIdg. 10F 

4-1 Nishi-Shinjuku2-Chome " . 

Shinjuku-ku 

TOKYO. 163 

Tel: (03) 349-1859 

Telex: J27584 

A 

Yokogawa Hokushin Electric Corp. 

9-32 Nokacho 2 Chome 

Musashino-shi 

TOKYO. 180 

Tel: (0422) 54-1111 

Telex: 02822-421 YEW MTK J 

Yokogawa-Hewlett-Packard Ltd. 
Meiji-Seimei 

Odori-Utsunomlya Building 
1-5 Odori. 2 Chome 
UTSUNOMIYA. Tochigi 320 
Tel: (0286) 33-1153 
CE 

Yokogawa-Hewlett-Packard Ltd. 
Yasuda Seimei Nishiguchi BIdg. 
30-4 Tsuruya-cho. 3 Chome 
Kanagawa-ku, YOKOHAMA 221 
Tel: (045) 312-1252 
C.CM.E. 



JORDAN 

Scientific and Medical 

Supplies Co. 

P.O. Box 1387 

AMMAN 

Tel: 24907. 39907 

Telex: 21456 SABCO JO 

CE,M,P 

KENYA 

ADCOM Ltd.. lnc..:Kenya 

P.O. Box 30070 

NAIROBI 

Tel: 331955 

Telex: 22639 • 

E,M 

KOREA 

Samsung Hewlett-Packard 

Co. Ltd. 

Dongbang Yeoeuido Building 

12-16th Floors 

36-1 Yeoeuido-Dong 

Youngdeungpo-Ku 

SEOUL 

Tel: 784-4666, 784-2666 

Telex: 25166 SAMSAN K 

C.CM,E,M,P 

Young in Scientific Co., Ltd. 

Youngwha Building 

547 Shinsa Dong, Kangnam-Ku 

SEOUL 135 

Tel: 546-7771 

Telex: K23457 GINSCO 

A 

Dongbang Healthcare 

Products Co. Ltd. 

Suite 301 Medical Supply Center 

BIdg. 1-31 Dongsungdong 

Jong Ro-gu. SEOUL 

Tel: 764-1171. 741-1641 

Telex: K25706 TKBKO 

Cable: TKBEEPKO 

M 

KUWAIT 

Al-Khaldiya Trading & 

Contracting 

P.C Box 830 . 

SAFAT 

Tel: 424910. 411726 

Telex: 22481 AREEG KT 

Cable: VISCOUNT 

E.M.A 

Gulf Computing Systems 

P.C Box 25125 

SAFAT 

Tel: 435969 

Telex: 23648 

P 

Photo & Cine Equipment 

P.C Box 270 

SAFAT 

Tel: 2445111 

Telex: 22247 MATIN KT 

Cable: MATIN KUWAIT 

P 

W.J. Towell Computer Services 

P.O. Box 5897 

SAFAT 

Tel: 2462640/1 

Telex: 30336 TOWELL KT 

C 



LEBANON 

Computer Information Systems 

S.A.L 

Chammas Building 

P.O. Box 11-6274 Dora 

BEIRUT 

Tel: 89 40 73. 

Telex: 42309 chacis le 

CE,M,P 

LIBERIA 

Unichemicals Inc. 

P.O. Box 4509 

MONROVIA 

Tel: 224282 

Telex: 4509 

MADAGASCAR 

Technique et Precision 

12, ruede Nice 

P.O. Box 1227 

101 ANTANANARIVO 

Tel: 22090 

Telex: 22255 

P ^ ., ,,, 

LUXEMBOURG 

Hewlett-Packard Belgium 

S.A./N.V. 

Blvd de la Woluwe. 100 

Woluwedal • 

B-1200 BRUSSELS . 

Tel: (02) 762-32-00 

Telex: 23-494 palobenbru , 

A.CCM.E.M.P 

MALAYSIA 

Hewlett-Packard Sales 

(Malaysia) 

Sdn. Bhd. 

9th Floor 

Chung Khiaw Bank Building 

46, Jalan Raja Laut 

50736 KUALA LUMPUR, 

MALAYSIA 

Tel: 03-2986555 

Telex: 31011 HPSM MA 

A.CE.M.P* , 

Protel Engineering 

P.O. Box 1917 

Lot 6624, Section 64 

23/4 Pending Road 

Kuchihg, SARAWAK ' 

Tel: 36299 

Telex: 70904 PROM AL MA 

Cable: PROTELENG 

A.E,M 

MALTA 

Philip Toledo Ltd. 

KIrkara P.O. Box 11 

NotabileRd. :' 

MRIEHEL 

Tel: 447 47, 455 66, 4915 25 

Telex: Media MW 649 

E.M.P 

MAURITIUS 

Blanche Birger Co. Ltd. 

18, Jules Koehig Street 

PORT LOUIS 

Tel: 20828 

Telex: 4296 • 

P 

MEXICO 

Hewlett-Packard de Mexico. 

S.A.deC.V. 

Rio Nio No. 4049 Desp. 12 '■ 

Fracc. Cordoba 

JUAREZ 

Tel: 161-3-15-62 

P 



Hewlett-Packard de Mexico. 

S.A.deC.V. 

Condominio Kadereyta 

Circuitodel Mezon 

Ho. 186 Desp. 6.. 

COL DEL PRADO-76030 Qro. 

Tel: 463-6-02-71 . 

P 

Hewlett-Packard de Mexico. 

S.A.deCV. 

Monti Morelos No. 299 

Fraccionamiento 

Loma Bonita 45060 

GUADALAJARA, Jalisco . 

Tel: 36-31-48-00 

Telex: 0684 186 ECOME 

P ,■ . ■' 

Microcomputadoras 

Hewlett-Packard, S.A. 

Monti Pelvoux 115 

LOS LOMAS, Mexico, D.F. 

Tel: 520-9127 

P 

Microcomputadoras 

Hewlett-Packard. S.A.deC.V. 

Monte Pelvoux No. 115 

Lomas de Chapultepec. 11000 

MEXICCD.F. 

Tel: 520-9127 

P 

Hewlett-Packard de Mexico, 

S.A.deC.V. 

Monte Pelvoux No. Ill 

Lomas de Chapultepec 

11000 MEXICCD.F. 

Tel: 5-40-62-28. 72-66. 50-25 

Telex: 17-74-507 HEWPACK MEX 

A.CCM.E.M.P 

Hewlett-Packard de Mexico 

(Polanco) 

Avenida Ejercito Nacional #579 

2day 3er piso 

Colonia Granada 11560 

MEXICO D.F. 

Tel: 254-4433 

p . ■■ '■, 

Hewlett-Packard de Mexico. 

S.A.deC.V. 

Czda. del Valle .. 

409 Ote. 4th Piso 

Colonia del Valle 

Municipio de Garza 

Garcia Nuevo Leon 

66220 MONTERREY. Nuevo Leon 

Tel: 83-78-42-40 

Telex: 382410 HPMY 

C 

Infograficas y Sistemas 

del Noreste, S.A. 

Rio Orinoco #171 Oriente 

Despacho 2001 

Colonia Del Valle ' 

MONTERREY 

Tel: 559-4415, 575-3837 

Telex: 483164 

A.E 

Hewlett-Packard de Mexico, 

S.A.deC.V. 

Blvd. Independencia No. 2000 Ote, 

Col. Estrella 

TORREON, COAH. 

Tel: 171-18-21-99 

P 



MOROCCO 

Etablissement Hubert Dolbeau & Fils 

81 rueKaratchi 

B.P. 11133 ■ 

CASABLANCA 

Tel: 3041-82, 3068-38 

Telex: 23051, 22822 

E 

Gerep 

2. rue Agadir 
Boite Postale 156 
CASABLANCA 01 ^ 
Tel: 272093, 272095 
Telex: 23 739 
P 

Sema-Maroc 
Dept. Seric 
6, rueLaprbie 
CASABLANCA 
Tel: 260980 
Telex: 21641 
C.P 

NETHERLANDS 

Hewlett-Packard Nederland B.V. 
Startbaan 16 

NL-1187XRAMSTELVEEN 
P.O. Box 667 

NL-1180ARAMSTELVEEN 
Tel: (020) 547-6911 
Telex: 13 216 HEPANL 
A.CCM.E.M.P 

Hewlett-Packard Nederland B.V. 

Bongerd2 

P.C Box 41 

NL 2900AA CAPELLE A/D IJSSEL 

Tel: 31-20-51-6444 

Telex: 21261 HEPAC NL 

CE 

Hewlett-Packard Nederland B.V. 

Pastoor Petersstraat 134-136 ' 

P.O. Box 2342 

NL 5600 CH EINDHOVEN 

Tel: 31-40-32-6911 

Telex: 51484 hepae nl 

CE.P 

NEW ZEALAND 

Hewlett-Packard (N.Z.) Ltd. 

5 Owens Road 

P.C Box 26-189 

Epsom, AUCKLAND 

Tel: 64-9-687-159 

Cable: HEWPAK Auckland 

CCM,E,P* 

Hewlett-Packard (N.Z.) Ltd. 

184-190 Willis Street 

WELLINGTON 

P.C 60X9443 

Courtenay Place, WELLINGTON 3 

Tel: 64-4-887-199 ' 

Cable: HEWPACK Wellington 

C,CM,E,P 

Northrop Instruments & Systems Ltd. 

369 Khyber Pass Road 

P.C Box 8602 

AUCKLAND 

Tel: 794-091 : 

Telex:60605 

A,M 
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NEW ZEALAND (Cont'd) 

Northrop Instruments 

& Systems Ltd. 

HOMandevilleSt. 

P.O. Box 8388 

CHRISTCHURCH 

Tel: 488-873 

Telex: 4203 

A,M 

Northrop Instruments 

& Systems Ltd. 

Sturdee House 

85-87 Ghuznee Street 

P.O. Box 2406 

WELLINGTON 

Tel: 850-091 

Telex: NZ 3380 

A,M 

NIGERIA 

Elmeco Nigeria Ltd. 

45 Saka Tirubu St. 

Victoria Island 

LAGOS 

Tel: 61-98-94 

Telex: 20-117 

E 

NORTHERN IRELAND 

See United Kingdom 

NORWAY 

Hewlett-Packard Norge A/S 

Foike Bernadottes vei 50 

P.O. Box 3558 

N-5033 FYLLINGSDALEN (Bergen) 

Tel: 0047/5/16 55 40 

Telex: 76621 hpnas n 

C,E,M 

Hewlett-Packard Norge A/S 

Osterndalen 16-18 

P.O. Box 34 ' 

N-1345 OESTERAAS 

Tel: 47-2-17-1180 

Telex: 76621 hpnas n 

A,C,CM,E,M.P 

Hewlett-Packard Norge A/S 

Beohmergt. 42 

Box 2470 

N-5037 SOLHEIMSVIK 

Tel: 0047/5/29 00 90 

OMAN 

Khimijil Ramdas 

P.O. Box 19 

MUSCAT/SULTANATE OF OMAN 

Tel: 795 901 

Telex: 3489 BROKER MB MUSCAT 

P 

Suhail & Saud Bahwan 

P.O. Box 169 

MUSCAT/SULTANATE OF OMAN 

Tel: 734 201-3 

Telex: 5274 BAHWAN MB 

E 

Imtac LLC 

P.O. Box 9196 

MINA AL FAHAL/SULTANATE 

OF OMAN 

Tel: 70-77-27, 70-77-23 

Telex: 3865 Tawoos On 

A,C,M 

PAKISTAN 

Mushko & Company Ltd. 

House No. 16, Street No. 16 

Sector F-6/3 

ISLAMABAD 

Tel: 824545 

Telex: 54001 Muski Pk 

Cable: FEMUS Islamabad 

A,E,P* 



Mushko & Company Ltd. 
Oosman Chambers 
Abdullah Haroon Road 
KARACHI 0302 
Tel: 524131, 524132 
Telex: 2894 MUSKO PK 
Cable: COOPERATOR Karachi 
A,E,P* 

PANAMA 

Electronico Balboa, S.A. 

Calle Samuel Lewis, Ed. Alfa 

Apartado 4929 

PANAMA CITY 

Tel: 9-011-507-636613 

Telex: 368 3483 ELECTRON PG 

CM.E.M.P 

PERU 

Cia Electro Medica S.A. 

Los Flamencos 145, Ofc. 301/2 

San Isidro 

Casilla 1030 

LIMA1 

Tel: 9-011-511-4-414325, 41-3705 

Telex: 39425257 PE PB SIS 

CM,E,M,P 

SAMS S.A. 

Arenida Republica 

de Panama 3534 

San Isidro, LIMA 

Tel: 9-011-511-4-229332/413984/ 

413226 

Telex: 39420450 PE LIBERTAD 

A.CP 

PHILIPPINES 

The Online Advanced 

Systems Corp. 

2nd Floor, Electra House 

115-117 Esteban Street 

P.O. Box 1510 

Legaspi Village, Makati 

Metro MANILA 

Tel: 815-38-10 (up to 16) 

Telex: 63274 ONLINE PN 

A,C,E,M,P 

PORTUGAL 

Mundinter Intercambio 

Mundial de Comercio S.A.R.L. 

Av. Antonio Augusto Aguiar 138 

Apartado 2761 

LISBON 

Tel: (19) 53-21-31, 53-21-37 

Telex: 16691 munterp 

M 

Soquimica 

Av. da Liberdade, 220-2 

1298 LISBOA Codex 

Tel: 56-21-82 

Telex: 13316 SABASA 

A 

Telectra-Empresa Tecnica de 

Equipmentos Electricos S.A.R.L. 

Rua Rodrigo da Fonseca 103 

P.O. Box 2531 

LISBON 1 

Tel: (19) 68-60-72 

Telex: 12598 

CM,E 

C.P.C.S.I. 

Rua de Costa Cabral 575 

4200 PORTO 

Tel: 499174/495173 

Telex: 26054 

C,P 



PUERTO RICO 

Hewlett-Packard Puerto Rico 

101 Munoz Rivera Av 

Esu. Calle Ochoa 

HATO REY, Puerto Rico 00918 

Tel: (809) 754-7800 

A,C,CM,M,E,P 

QATAR 

Computer Arabia 

P.O. Box 2750 

DOHA 

Tel: 428555 

Telex: 4806 CHPARB 

P 

Nasser Trading & Contracting 

P.O. Box 1563 

DOHA 

Tel: 422170 

Telex: 4439 NASSER DH 

M 

SAUDI ARABIA 

Modern Electronics 

Establishment 

Hewlett-Packard Division 

P.O. Box 281 

Thuobah 

AL-KHOBAR 31952 

Tel: 895-1760. 895-1764 

Telex: 671 106 HPMEEK SJ 

Cable: ELECTA AL-KHOBAR 

C,E,M 

Modern Electronics 

Establishment 

Hewlett-Packard Division 

P.O. Box 1228 

Redec Plaza, 6th Floor 

JEDDAH 

Tel: 644 96 28 

Telex: 4027 12 FARNAS SJ 

Cable: ELECTA JEDDAH 

A,C,CM,E,M,P 

Modern Electronics 

Establishment 

Hewlett-Packard Division 

P.O. Box 22015 

RIYADH 11495 

Tel: 491-97 15, 491-63 87 

Telex: 202049 MEERYD SJ 

C,E,M 

Abdul Ghani El Ajou Corp. 

P.O. Box 78 

RIYADH 

Tel: 40 41 717 

Telex: 200 932 EL AJOU 

P 

SCOTLAND 

See United Kingdom 

SENEGAL 

Societe Hussein Ayad & Cie. 

76, Avenue Georges Pompidou 

B.P. 305 

DAKAR 

Tel: 32339 

Cable: AYAD-Dakar 

E 

Moneger Distribution S.A. 

1,Rue Parent 

B.P. 148 

DAKAR 

Tel: 215 671 

Telex: 587 

P 

Systeme Service Conseil (SSC) 

14, Avenue du Parachois 

DAKAR ETOILE 

Tel: 219976 

Telex: 577 

C,P 



SINGAPORE 

Hewlett-Packard 

Singapore (Sales) 

Pte. Ltd. 

1150 Depot Road 

SINGAPORE, 0410 

Tel: 4731788 

Telex: 34209 HPSGSO RS 

Cable: HEWPACK, Singapore 

A,C,E,M,P 

Dynamar International Ltd. 

Unit 05-11 Block 6 

Kolam Ayer Industrial Estate 

SINGAPORE 1334 

Tel: 747-6188 

Telex: 26283 RS 

CM 

SOUTH AFRICA 

Hewlett-Packard So. Africa 

(Ry.) Ltd. 

P.O. Box 120 

Howard Place, CAPE PROVINCE 

7450 South Africa 

Tel: 27 121153-7954 

Telex: 57-20006 

A.C,CM,E,M,P 

Hewlett-Packard So. Africa 

(Ry.) Ltd. 

2nd Floor Juniper House 

92 Overport Drive 

DURBAN 4067 

Tel: 27-31-28-4178 

Telex: 6-22954 

C 

Hewlett-Packard So. Africa 

(Pty.)Ltd. 

Shop 6 Linton Arcade 

511 Cape Road 

Linton Grange 

PORT ELIZABETH 6001 

Tel: 27141130 1201 

Telex: 24-2916 

C 

Hewlett-Packard So. Africa 

(Pty.)Ltd. 

Fountain Center 

Kalkoen Str. 

Monument Park Ext 2 

PRETORIA 0105 

Tel: (012) 45 5725 

Telex: 32163 

C,E 

Hewlett-Packard So. Africa 

(Ry.) Ltd. 

Private Bag Wendywood 

SANDTON 2144 

Tel: 27-11-802-5111, 27-11-802-5125 

Telex: 4-20877 SA 

Cable: HEWPACK Johannesburg 

A,C,CM,E,M,P 

SPAIN 

Hewlett-Packard Espanola, S.A. 

Calle Entenza, 321 

E-BARCELONA 29 

Tel: 3/322 24 51, 321 73 54 

Telex: 52603 hpbee 

A,C,E,M,P 

Hewlett-Packard Espanola, S.A. 

Calle San Vicente S/N 

Edificio Albia II-7B 

48001 BILBAO 

Tel: 4/423 83 06 

A,C,E,M 

Hewlett-Packard Espanola, S.A. 

Crta. N-VI, Km. 16, 400 

Las Rozas 

E-MADRID 

Tel: (1)637.00.11 

Telex: 23515 HPE 

CM 



Hewlett-Packard Espanola S.A. 

Avda. S. Francisco Javier, S/N 

Ranta 10. Edificio Sevilla 2 

E-SEVILLA 5, SPAIN 

Tel: 54/64 44 54 

Telex: 72933 

A,C,M,P 

Hewlett-Packard Espanola, S.A. 

Isabel La Catolica, 8 

E-46004 VALENCIA 

Tel: 34-6-361 1354 

Telex: 63435 

C,P 

Hewlett-Packard Espanola, S.A. 

Av. de Zugazarte, 8 

Las Arenas-Guecho 

E-48930 VIZCAYA 

VIZCAYA 

Tel: 34-423-83 06 

Telex: 33032 

SWEDEN 

Hewlett-Packard Sverige AB 

Ostra Tullgatan 3 

S-20011 MALMO 

Box 6132 

Tel: 46-40-702-70 

Telex: (854) 17886 (via Spanga 

office) 

CP 

Hewlett-Packard Sverige AB 

Elementvagen 16 

S-7022 7 OREBRO 

Tel: 49-019-10-4820 

Telex: (854) 17886 (via Spanga 

office) 

C 

Hewlett-Packard Sverige' AB 
Skalholtsgatan 9, Kista 
P.O. Box 19 
S-16393 SPANGA 
Tel: (08) 750-2000 
Telex (854) 17886 
Telefax: (08) 7527781 
A,C,CM,E,M,P 

Hewlett-Packard Sverige AB 

Box 266 

Topasgatan 1A 

S-42123 VASTRA-FROLUNDA 

(Gothenburg) 

Tel: 46-031-89-1000 

Telex: (854) 17886(via Spanga 

office) 

A,C,CM,E,M,P 

SUDAN 

Mediterranean Engineering 

& Trading Co. Ltd. 

P.O. Box 1025 

KHARTOUM 

Tel: 41184 

Telex: 24052 

C,P 

SWITZERLAND 

Hewlett-Packard (Schweiz) AG 

Clarastrasse 12 

CH-4058 BASEL 

Tel: 41-61-33-5920 

A,C,E,P 

Hewlett-Packard (Schweiz) AG 
7, rue du Bois-du-Lan 
Case postale 365-1366 
CH-1217MEYRIN1 
Tel: (0041) 22-83-11-11 
Telex: 27333 HPAG CH 
A,C,CM,E,M,P 
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SWITZERLAND (Cont'd) 

Hewlett-Packard (Schweiz) AG 

Allmend 

CH-8967 WIDEN . 

Tel: 41-57-31-21 11 

Telex: 53933 hpag ch 

Cable: HPAGCH 

A.C.CM,E,M.P 

Hewlett-Packard (Schweiz) AG 
Schwamendingenstrasse 10 
CH-8050 ZURICH 
Tel: 41-1-315-8181 • 
Telex: 823 537 HPAG CH 
C.P 

SYRIA 

General Electronic Inc. 

Nuri Basha Ahnaf 

Ebn Kays Street 

P.O. Box 5781 

DAMASCUS 

Tel: 33-24-87 

Telex: 44-19-88 

Cable: ELECTROBOR DAMASCUS 

E 

Middle East Electronics 

P.O. Box 2308 

Abu Rumaneh 

DAMASCUS 

Tel: 33 45 92 

Telex: 411771 Meesy 

M 

TAIWAN 

Hewlett-Packard Taiwan Ltd. 

THM Office 

2, Huan Nan Road 

CHUNG LI. Taoyuan 

Tel: (034) 929-666 

C 

Hewlett-Packard Taiwan Ltd. 

Kaohsiung Office 

11 /F, 456, Chung Hsiao 1st Road 

KAOHSIUNG 

Tel: (07) 2412318 

C,E 

Hewlett-Packard Taiwan Ltd. 

8th Floor, Hewlett-Packard BIdg. 

337 Fu Hsing North Road 

TAIPEI 

Tel: (02) 712-0404 

Telex: 24439 HEWPACK 

Cable: HEWPACK Taipei 

A,C,CM,E,M.P 

Ing Lih Trading Co. 

3rd Floor, No. 7, Sect. 2 

Jen Al Road 

TAIPE1 100 

Tel: (02) 394-8191 

Telex: 22894 SANKWANG 

A 



THAILAND 

Unimesa Co. Ltd. 

30 Patpong Ave., Surfwong 
BANGKOK 5. 

Tel: 235-5727. 234-0991/3 
Telex: 84439 SimoncoTH 
Cable: UNIMESA Bangkok 
A.C.E.M 

Bangkok Business 

Equipment Ltd. 

5/5-6 Dejo Road 

BANGKOK 

Tel: 234-8670, 234-8671 

Telex: 87699-BEQUIPT TH 

Cable: BUSIQUIPT Bangkok 

P 

TOGO 

Societe Africaine De Promotion 

Immeuble Sageb 

Rue d'Atakpame 

P.O. Box 4150 

LOME 

Tel: 21-62-88 , 

Telex: 5357 

P 

TRINIDAD & TOBAGO 

Caribbean Telecoms Ltd. 

Corner McAllister Street & 

Eastern Main Road, Laventille 

P.O. Box 732 

PORT-OF-SPAIN 

Tel: 624-4213 

Telex: 22561 CARTEL WG 

Cable: CARTEL, PORT OF SPAIN 

CM,E,M.P 

Computer and Controls Ltd. 

P.O. Box 51 

1 Taylor Street 

PORT-OF-SPAIN 

Tel: (809) 622-7719/622-7985 

Telex: 38722798 COMCON WG 

LOOGO AGENCY 1264 

A,P 

Feral Assoc. 

8 Fitzgerald Lane 

PORT-OF-SPAIN 

Tel: 62-36864, 62-39255 

Telex: 22432 FERALCO 

Cable: FERALCO 

M 

TUNISIA 

Tunisie Electronique S.A.R.L 

31 Avenue de la Liberte 
TUNIS 

Tel: 280-144 
C,E,P 



Tunisie Electronique S.A.R.L 
94, Av. Jugurtha, Mutuelleville 
1002 TUNIS-BELVEDERE 
Tel: 280144 
Telex: 13238 
C,E,P 

Corema S.A. 

1 ter. Av. de Carthage 

TUNIS 

Tel: 253-821 

Telex: 12319 CABAMTN, 

M 

TURKEY 

E.M.A. 

MedihaEldemSokakNo. 41/6 

Yenisehir 

ANKARA 

Tel: 319175 

Telex: 42321 KTX TR 

Cable: EMATRADE ANKARA 

M 

Teknim Company Ltd. 

Iran Caddesi No. 7 

Karaklidere 

ANKARA 

Tel: 275800 

Telex: 42155 TKNMTR 

C,E 

Kurt & Kurt A.S. 

Mithatpasa Caddesi No. 75 

Kat 4 Kizilay 

ANKARA 

Tel: 318875/6/7/8 

Telex: 42490 MESR TR 

A 

Saniva Bilgisayar Sistemieri A.S. 

Buyukdere Caddesi 103/6 

Gayrettepe 

ISTANBUL 

Tel: 1673180 

Telex: 26345 SANI TR 

C,P 

Best Inc. 

Esentepe, Gazeteciler Sitesi 

Keskin Kalem 

Sokak 6/3, Gayrettepe 

ISTANBUL 

Tel: 172 1328, 173 3344 

Telex: 42490 

A 



UNITED ARAB 
EMIRATES 

Emitac Ltd. 

P.O. Box 1641 

SHARJAH 

Tel: 591181 

Telex: 68136 EMITAC EM 

Cable: EMITAC SHARJAH 

E,C.M.P,A 

Emitac Ltd. 

P.O. Box 2711 

ABU DHABI 

Tel: 820419-20 

Cable: EMITACH ABUDHABI 

Emitac Ltd. 
P.O. Box 8391 
DUBAL, 
Tel: 377591 
Emitac Ltd. 
P.O. Box 473 
RAS AL KHAIMAH 
Tel: 28133, 21270 

UNITED KINGDOM 
ENGLAND 

Hewlett-Packard Ltd. 

Miller House 

The Ring, BRACKNELL 

Berks RG 12 1XN 

Tel: 44/344/424-898 

Telex: 848733 

E 

Hewlett-Packard Ltd. 

Elstree House, Elstree Way 

BOREHAMWOOD, Herts WD6 1SG 

Tel: 01 207 5000 

Telex: 8952716 

C,E 

Hewlett-Packard Ltd. 

Oakfield House, Oakfield Grove 

Clifton BRISTOL, Avon BS8 2BN 

Tel: 44-272-736 806 

Telex: 444302 

C,E,P I 

Hewlett-Packard Ltd. 

9 Bridewell Place 

LONDON EC4V6BS 

Tel: 44-01-583-6565 

Telex: 298163 

C,P 

Hewlett-Packard Ltd. 

Pontefract Road 

NORMANTON, West Yorkshire 

WF6 1RN 

Tel: 44/924/895 566 

C,P 

Hewlett-Packard Ltd. 

The Quadrangle 

106-118 Station Road 

REDHILL, Surrey RH1 IPS 

Tel: 44-737-686-55 

Telex: 947234 

C,E,P • 



Hewlett-Packard Ltd. 

Avon House 

435 Stratford Road 

Shirley. SOLIHULL, West Midlands 

B90 4BL 

Tel: 44-21-745-8800 

Telex: 339105 

C,E,P 

Hewlett-Packard Ltd. 

Heathside Park Road 

Cheadle Health, Stockport 

SK3 ORB, United Kingdom 

Tel: 44-061-428-0828 

Telex: 668068 

A,C.E,M,P 

Hewlett-Packard Ltd. 

Harmon House 

No. 1 George Street 

UXBRIDGE, Middlesex UX8 1YH 

Tel: 895 720 20 

Telex: 893134/5 

C,CM,E,M,P 

Hewlett-Packard Ltd. 

King Street Lane 

Winnersh, WOKINGHAM 

Berkshire RG11 5AR 

Tel: 44/734/784774 

Telex: 8471789 

A,C,E,M,P 

NORTHERN IRELAND 

Hewlett-Packard (Ireland) Ltd. 

Carrickfergus Industrial Centre 

75 Belfast Road, Carrickfergus 

CO. ANTRIM BT38 8PM 

Tel: 09603 67333 

C,E 

Cardiac Services Company 
95A Finaghy Road South 
BELFAST, BT 10 OBY 
Tel: 0232-625566 
Telex: 747626 
M 

SCOTLAND 

Hewett-Packard Ltd. 
1/3Springburn Place 
College Milton North 
EAST KILBRIDE, G74 5NU 
Tel: 041-332-6232 
Telex: 779615 
C,E 

Hewlett-Packard Ltd. 
SOUTH QUEENSFERRY 
West Lothian, EH30 9TG 
Tel: 031 331 1188 
Telex: 72682 HPSQFYG 
C,CM,E,M,P 
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HP Components Sales and Service 



Alabama 

P.O. Box 7700 
420 Wynn Dr.. N.W. 
Huntsville 35805 
Tel: (205) 830-2000 

Arizona 

8080 Pointe Parkway West 
Phoenix 85044 
Tel: (602) 273-8000 

California 

1421 So. Manhattan Ave. 
Fullerton 92631 
Tel: (714) 999-6700 

5651 West Manchester Ave. 
Los Angeles 90045 
Tel: (213) 337-8000 

9606 Aero Dr. 
P.O. Box 23333 
San Diego 92123 
Tel: (714) 279-3200 

3003 Scott Blvd. 
Santa Clara 95050 
Tel: (408) 988-7000 

2150 West Hillcrest Dr. 
Thousand Oaks 91320 
Tel: (805) 373-7000 

Colorado 

24 Inverness Place East 
Englewood 80110 
Tel: (303) 649-5000 

Connecticut 

47 Barnes Industrial Rd. So. 
P.O. Box 5007 
Wallingford 06492 
Tel: (203) 265-7801 



Florida 

P.O. Box 13910 
6177 Lake Ellenor Dr. 
Orlando 32809 
Tel: (305) 859-2900 

5550 W. Idlewild Avenue, 

Suite 150 

Tampa 33634 

Tel: (813) 884-3282 

Georgia 

P.O. Box 105005 . 

2000 South Park Place 

Atlanta 30348 

Tel: (404) 955-1500 

Illinois 

5201 Tollview Dr. 
Rolling Meadows 60008 
Tel: (312) 255-9800 

Indiana 

11911 No. Meridian Street 
Carmel 46032 
Tel: (317) 844-4100 

Maryland 

3701 Koppers St. 
Baltimore 21227 
Tel: (301) 644-5800 

Massachusetts 

1775 Minuteman Rd. 
Andover 01810 
Tel: (617) 682-1500 

Michigan 

39550 Orchard Hill Place Dr. 

Novi 48050 

Tel: (313) 349-9200 

Minnesota 

2025 W. Larpenteur Ave. 
St. Paul 55113 
Tel: (612) 644-1100 



Missouri 

1001 East 101 Terr. 
Suite 120 
P.O. Box 24796 
Kansas City 64131 
Tel: 1816)941-0411 

New Jersey 

20 New England Ave. West 
Piscataway 08854 
Tel: (201) 981-1199, 

W. 120 Century Rd. 
Paramus 07652 
Tel: (201) 599-5000 

New Mexico 

7801 Jefferson St.. NE 
Albuquerque 87109 
Tel: i505 1 823-6100 

New York 

7641 Henry Clay Blvd. 
Liverpool 13088 
Tel: (315) 451-1820 

200 Cross. Keys Office 
Fairport 14450 
Tel: (716) 223-9950 

3 Crossways Park West 
Woodbury 11797 
Tel: (516) 921-0300 

North Carolina 

305 Gregson Dr. 

Cary 27511 

Tel: (919) 467-6600 



Ohio 

15885 Sprague Rd. 
Cleveland 44136 
Tel: (216) 243-7300 

9080 Springboro Pike 
Miamisburg 45342 
. (513) 433r2223 

675 Brooksedge.Blvd. 
Westervi He 43081 . 
Tel: (614) 891 -3344 

Oregon 

9255 S.W. Pioneer Ct. 
RO. Box 328 
Wilsonville 97070 
Tel: (503) 682-8000 

Pennsylvania 

2750 Monroe Blvd. 
P.O. Box 713 
Valley Forge 19482 
Tel: (215) 666-9000 

Texas 

1826-P Kramer Lane. 
Austin 78758 
Tel: (512) 835-6771 

930 E. Campbell Rd. 
P.O. Box 831270 
Richardson 75083-1270 
Tel: (214) 231-6101 

Washington 

Bellefield Office Pk. 
15815 S.E. 37th St. 
Bellevue 98006 
Tel: (206) 643-4000 
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Warranty 

HP's Components are warranted against defects 
in material and workmanship for a period of one 
year from the date of shipment (in the case of 
designated Fiber Optics and Bar Code products 
90 days from the date of shipment). If HP 
receives notice of such defects during the 
warranty period, HP will repair or, at its option, 
replace components that prove to be defeaive in 
material or workmanship under proper use during 
the warranty period. This warranty extends only 
to HP customers. 

NO OTHER WARRANTIES ARE 
EXPRESSED OR IMPLIED. HP 
SPECIFICALLY DISCLAIMS THE 
IMPLIED WARRANTIES OF 
MERCHANTABILITY, AND FITNESS FOR 
A PARTICULAR PURPOSE. 

THE REMEDIES PROVIDED HEREIN ARE 
BUYER'S SOLE AND EXCLUSIVE 
REMEDIES. HP SHALL NOT BE LIABLE 
FOR ANY DIRECT, INDIRECT, SPECIAL, 
INCIDENTAL, OR CONSEQUENTIAL 
DAMAGES, WHETHER BASED ON v 
CONTRACT, TORT OR ANY OTHER 
LEGAL THEORY. 



The foregoing limitation of liability shall not 
apply in the event that any HP product sold 
hereunder is determined by a court of compehtent 
jurisdiction to be defective and to have directly 
caused bodily injury, death or property damage; 
provided, that in no event shall HP's liability for 
property damage exceed the greater of $50,000 or 
the purchase price of the specific product that 
caused such damage. 
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NOTES 




NOTES 
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For more information call your local HP sales office listed in the telephone directory white pages. Ask for the Components 
Department. Or write to Hewlett-Packard: U.S.A. - RO. Box 10301, Palo Alto, CA 94303-0890, Europe - PO. Box 999 1180 AZ 
Amstelveen. The Netherlands. Canida — 6877 Goreway Drive. Mlssissauga. L4V IMS. Ontario, Japan — Yokogawa-Hewlett- 
Packard Ltd., 3-29-21, Takaido-Higashi, Suginami-ku, Tokyo 168. EISBwhere in the world, write to Hewlett-Packard Inter- 
continental. 3495 Deer Creek Road. Palo Alto. CA 94304. 
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